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Vertex--For Business, Indusiry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables — Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


AVANT aMANY 
\Y 


ex 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 


ml |: 


United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change»without notice. 


Circle (1) on Fast Fact Card 


Just the Bes 


Simulcast 


Self-calibrating 

Network management 
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Single-site operations 
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Mewoceaee, 299 Johnson Ave., Waseca, Minnesota 56093 
1-800-328-3911 © 507-835-6222 « Fax 507-835-8356 © www.efjohnson.com 
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On the cover: A firefighter coordinates disaster response operations during a drill 
at the Anchorage, AK, International Airport. See cover story on page 20. 
Cover design by Scott Dolash, art director. Photography by Donald E. Koehier. 


20 Anchorage International Airport drills for disaster 4 Editorial 
Donald E. Koehler Don Bishop 
In a disaster, people and equipment have to come together in an efficient Scanning... 


recovery and triage process, all linked by mobile communications. : 
2 , 8 Calendar 


24 Words do count Editorial index 
Steven G. Mednick and Lt. Col. Matthew Tyszka 
Public safety agencies faced with purchasing a new telecommunications 
system need to consider contracts, competitive negotiation and due diligence. 


10 Editorial forum 
Emily Reid 
Hot topics in public safety for August 
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Make VHF cavities from over-the-counter hardware > : 
Sak 12 Letters 

Patrick E. Buller ‘i ea oe me 

bec herrea — ; : ; ; ; Investigating interference 

Fabricating simple cavities may seem like work, but space, cost, eres 

flexibility and ease of tuning make the concept an attractive alternative. 16 In the public interest 


42 Computer-aided dispatch comes to the Ozarks Robert H. Schwaninger Jr. 


Simon Aleman Jr. 
Stone County, MO, turns to Windows NT-based CAD to facilitate 64 News 


consolidation of emergency services response. Intek, Securicor merger proposal draws lawsuits 


48 Hw wy “4 fire mobile data 67 Product focus: Logging and recording systems 
. Al. ecnier 
MRT interviews HTE president Gary Kaiser, a former firefighter and 68 Products 
county administrator. Readers’ choice: IDA 
58 Red skies and green lights 71 Media 


Jody Steinberg 72 Peopl 
Two public safety agencies whose communications systems must meet ee 
the challenges posed by heavy tourism and volatile seasonal weather 73 Classified 
discover that emergency preparedness can hang by a dead battery. : 
ia om : 88 Ad index 
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Thunderdome: ‘Two men enter. one man leaves...’ 


3 Great Products 


The new 423-Series brings economy with uncompromised 
performance to TX RX Systems’ family of dependable tower- 
mounted preamplifiers. Model 423-86A-01-03 is designed 
specifically for use with Public Safety frequencies in the 
NPSPAC band. 
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DUPLEXER 

Vari-Notch®, the trademark for TX RX Systems’ pseudo 
bandpass circuit design, offers the best cost-to-performance 
ratio in its class. Model 28-37-02A has been around for nearly 
20 years. Its sound design, rugged construction, and long- » Come visit 
term dependability make it an excellent choice for Public us at APCO 


Safety applications. y booth 633 
Model 28- 37-02 
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insertion Loss: pe 
Isolation: 85dB 
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REPEATER AMPLIFIER (aka Signal Booster) 

These amplifiers are used to extend radio.coverage into areas such as 
convention centers, prisons, shopping centers, subways, and airports. 
Models are available with various gains, pass bandwidths, enclosures, 
supervisory and backup features. Model 61-89A-06-OLC-G2 is a popular 
choice for use in the NPSPAC BAND. 


TOWER-MOUNTED PREAMPLIFIER | Applications 
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Scanning ... 


Mobile data: ‘about to explode’ 

The FCC's Fourth Annual Report on 
the State of Wireless Competition was 
adopted on June 10 and will be submitted 
to Congress. The report said that mobile 
data was in a developmental stage. With- 
out a doubt, mobile data has made some 
strides during the past 15 years. (See page 
48) Even so, it never became as perva- 
sive, nor has it supplanted voice commu- 
nicauons, to the extent that its proponents 
envisioned those many years ago. In fact. 
those who said it was “about to explode” 
continue to be right. The only question is. 
when, exactly, is detonation day? Or, us- 
ing the lexicon of the most recent couple 
of years, what is the “killer app”? Internet 
access? Could be. Microsoft and Nextel 
think so. 

Wireless telephony, including cellular, 
PCS and Nextel, continues to be healthy, 
the report explains. The 35 largest Basic 
Trading Areas now have at least five wire- 


less telephone providers. The price of 


mobile telephone service is falling. 

Paging, or messaging, whichever that 
industry segment calls itself these days, 
grew subscriber totals only a few percent 
during the past year, compared to some 
heady years of 40% growth. It’s getting 
tougher for paging companies to compete 
with wireless telephone. But with 50 mil- 
lion or more subscribers, they have a long 
way to fall. 

The FCC found that traditional dis- 
patch continued to grow during the past 
year, The auctions it conducted in for 
220MHz and upper 800MHz band fre- 
quencies may provide new competition in 
the traditional dispatch market, the 


agency's report said. Are you part of 


that growth? 
ot oe at 

Centralized trunking rules 

For private land mobile radio, good 
news sometimes is defined as the lifting 
of a small uncertainty, and little more than 
that. More spectrum? Rescinding a licens- 
ing freeze? Exemption from auctions? 
That would be expecting too much. No, 
the best that can be hoped for sometimes 
is a small step forward, such as an FCC 
action on June 10, adopting new rules to 
facilitate “centralized” trunking on fre- 
quencies below 800MHz. 

“Decentralized” trunking. which 
amounts to little more than a mobile op- 
erator monitoring several channels and 
picking an open one, has been working 
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fairly well already. Electronic controllers 
and software do the monitoring and chan- 
nel selecting automatically. 
“Centralized” trunking puts the chan- 
nel selection control at the repeater site 
and does not monitor to avoid interfer- 
ence with ongoing communications. As a 
result, it requires exclusive, rather than 
shared, frequencies. If other users already 
were on a channel proposed for trunking. 
then their consent was required. Under 
the previous rules, if a circle with a 
70-mile radius from the proposed trunked 
station intersected the coverage contour 


of another station, consent from that 
station licensee was required. Under the 
new rules, consent is required only if the 
interference contour of the proposed sta- 
lion intersects the coverage contour of 
another station. 

With some proposed stations using lim- 
ited power and antenna height, the inter- 
ference contour may extend considerably 
less than 70 miles. The change will make 
it easier to coordinate trunking in 
such cases. 

Frequency coordinators have been 
given authority to place a 60-day hold on 
conflicting applications when a trunking 
applicant is in the process of obtaining 
consent. This step can help to prevent 
“strike” applications, which are applica- 
tions filed by sneaky competitors only to 
block the efforts of a bona fide applicant. 

These rule changes are positive for pri- 
vate land mobile radio. They lift an un- 
certainty, and they make it possible for at 
least a modest expansion of centralized 
trunking below 800MHz. 

Get ready for another uncertainty, 
though. The FCC may address decentral- 
ized trunking before much longer. 
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Hello ... and goodbye 

We say hello to Ramona Isbell, MR7T’s 
new executive editor. She comes to us 
from Wireless Technology International 
magazine. Not that she was all that far 
away to begin with. Her office is next to 
mine. You see, she already was part of 
Mercy’s group of magazines. (Lots of 
people know Mercy, but if you don’t, she’s 
our group publisher.) Ramona came to 
our group several years ago as editor of 
WT7. That magazine is being absorbed by 
Global Telephony, which made Ramona 
available to us. I'm delighted to say that 
she accepted our invitation to be part of 
the MRT and RFD editorial team. No one 
at Intertec Publishing is a more capable 
editor than Ramona. If we have to, we'll 
run a contest to find out. But I'd rather 
you take my word for it. Ramona played 
a key role in building W7T’s popularity 
with readers around the world, and we're 
always looking for ways to improve MRT, 
too. Having Ramona’s leadership will be 
an advantage. 

With this issue, we have to say goodbye 
to Emily Reid. She has been an editorial 
assistant with MRT and RF Design since 
last summer, after graduating from the 
University of Kansas. To say that we have 
been impressed with her journalism skills 
and initiative would be an understate- 
ment. Emily. by the way, wrote the com- 
mentary about Project 25 that stimulated 
so much discussion in our letters column 
and on our Web site. She’s returning to 
KU to study law. I figure she'll take over 
Robert Schwaninger’s column some day. 
I have a day in mind, But don’t tell Rob- 
ert. He’s so sensitive, y° know. 
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Tower available 


Reader Mark Sardaro’s non-profit 
group wants to get rid of a commercial 
cell tower “in exchange for a donation.” 
For details, write: PARA. P.O. Box 954, 
Valley Forge, PA 19482-0954. 

* * * 
Back issues 

Reader Tim Anderson called to say he 
has years of back issues; “pretty com- 
plete” from the mid-80s to 1999. If you 
would like to have some or all of them, 
please call him at 605-745-3103. 


don_bishop@intertec.com 


Vn Bachar 


www.emritmag.com 


Mounting Solutions 
Get Great Reception -.x 
From Everyone . 


Introducing DAPA Site Saver 
Mounting Solutions 

Zoning boards, concerned citizens, 
wireless users and providers all agree 
that Site Saver mounting solutions from 
DAPA are a welcome alternative. 
Compact and unobtrusive, the Site 
Saver solution mounts three DAPA 
antennas on a single pipe. They save 
space, provide outstanding coverage 
and can handle high call capacity 
without compromising the area’s 
aesthetics. 


Easy On Your Eyes And 

Your Budget 

Not only are Site Saver solutions the 
most attractive choice, their low-cost, 
flexible design makes them ideal for 
virtually every application and environ- 
ment. Site Saver mountings work with 
most DAPA panel antennas, including 
vertically polarized, or dual (slant 45) 
antennas. They can be customized for 
your site with mechanical downtilt, a 
stacking, gap fillers, cylindrical or ; 
square radomes. 


Depend On DAPA To Keep 
People Communicating - 
DAPA celebrates 30 years as a 3 
worldwide leader in the design, 
manufacture and installation of 
antenna and tower systems. For more = 
information on the Site Saver mounting 
solutions or other DAPA products, 
contact us today, and get a great 
reception without attracting attention. 


DAPA. 


DAPA Communications, Inc. 
Allegany, NY USA 
1-800-325-3272 

Int'l +1-716-373-7228 

Circle (15) on Fast Fact Card 
www.dapacom.com 
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NEXT MONTH — SEPTEMBER 1999 


FEATURES AND NEWS: Railroad communications; 
the changing face of paging. 


PLUS: Roben H. Schwaninger Jr.'s “In the Public Interest”; Don Bishop’s editorial; 
“Editorial Forum” by Nikki Chandler; “Product Focus”: pagers. 


AND IN THE MONTHS TO COWIE: System upgrades; 


location technologies; test equipment; hand-held radios focus; benchtop focus; Buyers’ Guide. 


Meeting communications 


needs for railroads 


REGULATORY CONSULTANT 
Robert H. Schwaninger Jr., Schwaninger & 
Associates, Washington, DC 


EDITORIAL ADVISORY BOARD 

John Abbey, The Abbey Group 

Gene A. Buzzi, Omnicom Telecommunications 
Engineering 

Jack Daniel, The Jack Daniel Company 

Gary David Gray, P.E., Orange County 
Communications 

Frederick G. Griffin, P.E., Frederick G. Griffin P.C. 

Jim Hendershot, Radio Design Group 

Samuel J. Klein, Cellular Design 

S.R. McConoughey, P.E., Mobile Communications 
Consulting 

Art McDole, Salinas, CA 

Tony Sabino, Regional Communications 

Herb Sachs, Herb Sachs Consulting 

Robert C. Shapiro, P.E., Strategic 
Telecommunications 

Leon Spencer, Exxon Computing Services 
Company 

Gregory M. Stone, Ph.D., Quantum Radionics 

Raymond C. Trott, P.E,, Trott Communications 
Group 

William A. Wickline, P.E., Mentor, OH 


ADVERTISING SALES OFFICES 


OVERLAND PARK, KANSAS 

Joyce Bollegar, 913-967-1840, 
East Region (including Eastern Canada) 
Fax: 913-967-1901 
Emuil: joyce_bollegar@intertec.com 

Dawn Rhoden, Clasyifieds, 
913-967-1861, Fax: 913-967-1735 
Email: dawn_rhoden@intertec.com 

Lori Christie, List Rental Services Representative, 
913-967-1875, Fax: 913-967-1897 
Email: lori_christie@intertec.com 
9800 Metcalf Avenue 
Overland Park, KS 66212-2215 


par 


EDITORIAL 

Don Bishop, Editorial Director 

David Keckler, Features Editor 

Nikki Chandler, Senior Associate Editor 
Emily Reid, Editorial Assistant 

Harold Kinley, C.E.T., Contributing Editor 


DESIGN 
Scott Dolash, Art Director 


BUSINESS 

Larry Lannon, Vice President, Communications 
Division 

Mercy Contreras, Group Publisher 

Patricia Kowalezewski, Director of Marketing 

Karen Clark, Marketing Services Supervisor 

Melissa Langstaff, Advertising Production 
Coordinator 

Nancy Hupp, Director, Corporate Advertising 
Services 

Kristi Woods, Classified Advertising Coordinator 

Tom Cook, Director of Editorial Development 

Doug Coonrod, Corporate Creative Director 

Stephanie Hanaway, Division Director of Marketing 

Sheri Gronli, Corporate Circulation Director 

Julie Neely, Senior Circulation Manager 

Customer Service, 800-441-0294 or 913-341-0294 


Raymond E. Maloney, Chairman 
Cameron Bishop, President & CEO 
Ron Wall, Chief Operating Officer 


PRIMEDIA Information Group 

Curtis Thompson, President 
PRIMEDIA Inc. 

William F. Reilly, Chairman and CEO 
Charles McCurdy, President 

Beverly C. Chell, Vice Chairman 


SANTA ROSA, CALIFORNIA 

Dennis Hegg, West region (including Alaska, 
Hawaii and Western Canada) 
Phone: 707-541-3763, Fax: 707-541-3721 
Email: dennis_hegg@intertec.com 
3428 Mendocino Ave. 
Santa Rosa, CA 95403 


ENGLEWOOD, COLORADO 

Mercy Contreras, Group Publisher 
Phone: 720-489-3199 
Fax: 720-489-3253 
Email: mercy_contreras@intertec.com 
5680 Greenwood Plaza Blvd., Suite 100 
Englewood, CO 80111 


OXFORD, ENGLAND 

Stephen Bell, international 
Phone: +44 181 286 8889 
Fax: +44 181 286 8898 
Email: stephenbell@clasic.msn.com 
P.O. Box 98 
Worcestor Park, Surrey, KT4 8WB 
United Kingdom 
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CORRESPONDENCE: Editorial correspondence 
should be addressed to P.O. Box 12960, Overland 
Park, KS 66282-2960. tel. 913-341-1300; fax: 913- 
967-7250; mrt@intertec.com; www.mrtmag.com. 


MOBILE RADIO TECHNOLOGY provides tech- 


nical information to dealers; to private wireless, pub- 
lic safety, public service, community repeater, SMR, 
ESMR, paging, cellular and PCS system operators; 
mobile radio equipment manufacturers; manufactur- 
ers’ representatives, distributors: engineering and 
consulting firms; national, state and local government 
and public safety agencies; transportation companies; 
petroleum and energy products companies; public 
utilties; and others allied to the field. 


PHOTOCOPY RIGHTS: Authorization to photo- 


copy items for internal or personal use, or the inter- 
nal or personal use of specific clients, is granted by 
PRIMEDIA Intertec, provided that the base fee of 
US $2.25 per copy, plus US $00.00 per page is paid 
directly to Copyright Clearance Center, 222 Rose- 
wood Dr., Danvers, MA 01923, USA. The fee code 
for users of the Transaction Reporting Service is 
0745-7626/1999 $2.25 + $00.00. For those organi- 
zations that have been granted a photocopying license 
by CCC, a separate system of payment has been ar- 
ranged. Prior to photocopying items for educational 
use, please contact CCC at 978-750-8400. Organiza- 
tions or individuals with large quantity photocopy or 
reprint requirements should contact Jenny Eisele, 
913-967-1966 or email: jenny_eisele@intertec.com. 


BACK ISSUES: Copies of most issues printed 


within the past two years are available for $10 per 
issue; older issues are not, Call customer service at 
800-441-0294. 


This publication is available in paper or electronic 


format from Information Express, 3221 Porter Drive, 
Palo Alto, California 94304-1225, Contact Informa- 
tion Express at 650-494-8787, or visit JE online at 
www.express.com. This publication is also available 
via microform and/or electronic databases from Bell 
& Howell Information and Learning, 300 N. Zeeb 
Road, P.O. Box 1346, Ann Arbor, MI 48106-1346. 
Contact UMI at 800-521-0600 (734-761-4700 out- 
side North America) or check UMI’s Web site 
(www.umi.com) for additional information on format 


availability. 
SINTERTEC 


PUBLISHING 


A PRIMEOIA COMPANY 
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© 1999 by Intertec Publishing Corporation, 
A PRIMEDIA Company, All rights reserved. 
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Is it possible to 
‘boost base station 
AF outout over 127% 
‘without redesigning 
‘your amplifiers? 


» Yes-with the Narda low-loss Switchable 
Divider/Combiner. It's the only device that 
significantly increases convenience and 
optimizes signal power for your base station 
- by combining a signal divider, a switch and 

~ acombiner all in one unit. 

But what makes this device especially 
unique is its output switching ability for as 
many as four amplifiers. During operation, 
the logic-controlled patented switch com- 
biner maximizes flexibility, and minimizes 
RF path loss, by automatically configuring 
the device to accommodate the number of 
on-line amplifiers in the most ideal way. 
The amplifier outputs are combined into 
one high-power, low-loss output of up to 
250 watts CW. 

Narda’s Switchable Divider/Combiner 

if ', achieves all this with a combined insertion 
loss <0.5 dB and a VSWR <1.4:1 regardless 
of the number of combined inputs. 
Without our multi-function 
device, you're faced with both 
inconvenience and the loss of 
power. Not to mention the 
fact that you miss out on the 
thumbs-up reliability built into 
» every quality Narda product. 

To find out more, call us at 516-231-1700. 
Or call our Faxback and ask for document 
1119 at 1-800-4NARDANY. 


narda 


microwave-east 


an( E) communications company 
© 1998 L-3 Communications, Inc. It’s Narda to be precise. 
Circle (16) on Fast Fact Card 
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August 

8-12—Association of Public-Safety Communi- 
cations Officials—International (APCO) 
National Conference, Minneapolis. Contact: 
904-322-2500 or Web site www.apcointl.org. 


September 

19-22—Fall Vehicular Technology Conference, 
sponsored by IREE Vehicular Technology Society. 
Amsterdam, The Netherlands. Contact: 904-322- 
2500, 

23-25—Personal Communication Showcase, 
sponsored by Personal Communications Industry 
Association, New Orleans. Contact: 703-739-0300 
or Web site www.pces99.com. 


October 

14-15—Small Business in Telecommunications 
National Conference.. Regal River Front Hotel 
and Convention Center, St. Louis. Contact: 520- 
423-2205, 

18-21—Annual APCO Canada Conference, 
sponsored by APCO, New Brunswick Canada. 
Contact: Jim Flanagan at 888-CANAPCO, 
25—26—Annual Telecom Summit, sponsored by 
The Strategis Group. Hyatt Regency Gainey 
Ranch, Scousdale. AZ. Contact: 202-530-7602. 
27-30—Industrial Telecommunication Associa- 
tion/USMSS joint Conference, sponsored by ITA 
and USMSS, Grand Hyatt, Washington. Contact: 
703-528-5115 or Web site www.usmss.com/Meet- 
ings/meeting.htm. 


November 

1-4+—Telecommunications Resellers Assocation 
Fall Conference and Exposition, sponsored by 
TRA, Dallas, Contact: 202-835-9898 or Web site 
WWW. ITd.org. 

2—4—Wireless 1... sponsored by the Cellular 


Telecommunications Industry Association, Santa 
Clara Convention Center, Silicon Valley, CA. 
Contact: 202-785-2842 or Web site www.wow- 
com.com. 

8-9—Entelec & UTC Joint Fall Seminar, JW 
Marriott, Houston. Contact: 888-503-8700 or 
email entelec@pdq.net. 
10-14—Communications Marketing Confer- 
ence, sponsored by the Communications 
Marketing Association, Harvey Hotel, Dallas. 
Contact: Jack Armstrong, 410-628-9300. 
15-16—AMTEX. sponsored by the American 
Mobile Telecommunications Association, Hilton, 
Walt Disney World Village, Lake Buena Vista, 
FL. Contact: 202-331-7773 or Web site 
www.amtex.org.au. 


15-16—Fourth International Congress on 
Commercial Trunked Radio, sponsored by the 
International Mobile Telecommunications Asso- 
ciation, Hilton, Walt Disney World Village, Lake 
Buena Vista, FL. Contact: 202-331-7773. 
17-19—TelecomLatina, co-sponsored by Mobile 
Radio Technology. Miami Beach Convention 
Center, Miami. Contact: 800-288-8606 or Web 
site www.telecomlatina.com. 

19—Radio Club of America Communications 
Symposium, 91st Anniversary Dinner and 
Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 732-842- 
5070. 


2000 


February 

28-March 1—Wireless 2000, sponsored by the 
Cellular Telecommunications Industry Associa- 
tion, Ernest Morial Convention Center, New Or- 
leans. Contact: 202-785-0081 or Web site 
wveaw. WOW-COM.COM. 


March 

19-22—ENTELEC 2000, sponsored by 
ENTELEC, Dallas Cenvention Center, Dallas. 
Contact: 281-357-8700 or Web © site 
www.entelec, org. 

22-24—International Wireless Communica- 
tions Expo, co-sponsored by Mobile Radio Tech- 
nology, Las Vegas Convention Center, Las Vegas. 
Contact: 800-288-8606. 


May 

8-11—Telecommunications Resellers Associa- 
tion Spring Conference and Exposition, Phila- 
delphia Marriott. Contact: 202-835-9898 or Web 
Site www,tra.org, 

15-18—Spring Vehicular Technology Confer- 
ence, sponsored by IEEE Vehicular Technology 
Society, Tokyo Pacific Hotel, Tokyo, Contact; 
904-322-2500 or email matumoto@mars.yrp. 
nttdocomo.co,jp. 

30-June 1—Canadian Wireless, sponsored by 
the Canadian Wireless Telecommunications 
Assocation, Toronto, Canada. Contact: 613-233- 
4888, ext 102. or Web site www.cwta.ca. 


June 

4-8—Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center, Adanta. Contact: 
800-278-7372. 

25-29—UTC Telecom, sponsored by UTC, The 
Telecommunications Organization, Phoenix, Con- 
tact: 202-857-1881 or Web site www.utc.org. 


August 

13-17—Association of Public-Safety Commu- 
nications Officials—International (APCO) 
National Conference, Boston, Contact: 
904-322-2500 or Web site www.apcointl.org. 
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The New Motorola Radio 
is Now Complete 


Introducing add-on 

voice privacy for the 

Motorola HT Series 
Portable Radios 


VOICE PRIVACY 


Call Now for Details 
1-800-276-8878 
or 402-474-4800 


f 


‘TRANSCRYPI. 


fd Crypto-Voice-Plus 


fa and HT Series are trademarks of Motorgla. £1999 Transerypt lotemational, tne 


of Transeryp Imernational. Inc. } 
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editorial forum 


Hot topics in public safety for August 


It's August, and that means it’s time for APCO. Having The key concept here is “contin- 
just gotten through with NENA, public safety is on gency plans.” Make sure your agency 
everyone’s brain. Here is my list of “hot topics” in public has them. Oh, and make sure you 
safety right now, gathered from what I’ve heard from keep your fingers crossed that the 
MRT readers, what I’ve read on the side and what I’ve power will work ... 
heard out on the show floor: QQE9II/W9TT: The show floor at 
Q) ¥2K: If you're not ready to go now, you're in deep NENA was covered with location 
trouble. Even if you think you are ready, you're still in software. [t's out there. It’s ready to 
trouble, just not as much. Something is bound to go wrong. go. Now all the public safety agen- 


cies have to do is pick out one that 
they like the best. (And, of course, 
figure out how to pay for it) ... 

LY Project 25: Has anything developed 


you in since I last visited this topic? Should 
? we think about leaning more toward 

ispa GC ing e TETRA? (I know many people think 
so.) It is a real multisource solution; 

the equipment is already on the 
market and functioning in Europe; 
and it is less expensive than its 

American counterpart ... 

QO) Spectrum auctions: Many smaller 
entities can't use the spectrum they 
have been assigned and are being di- 
rected to compete in the auctions with 
the big guys, which doesn't accom- 
plish anything other than wasting huge 
amounts of taxpayer money ... 

Ql Interference: This is not just a pub- 
lic safety problem. This is every- 
one’s headache, and the world is. still 
waiting for a good solution. If some- 
one could actually find one—and 
there has to be one out there some- 
where—it could be an extremely 
profitable venture ... 

Many of your lists will vary from 
mine. This is just some food for 
thought as you head up to the 
Northland for the APCO national con- 


AAAS = ference. (Check out the pre-show cov- 
PARA = erage later in the issue.) I, however, 
AAAAARn = will not be attending the conference. | 
APES 


am leaving MRT to pursue a career in 
previa CRO OLD:: communications law, and [ start school 

| this fall. | have enjoyed my time work- 
ing in this industry. It has taught me a 
great deal, not only about trunking, 
private wireless, public safety commu- 
Get out of the heat with Vega's model C-6124, | HIN VEG AA! |] | nications, and things of that nature, but 
with its cool touch-screen and independent line alle also about being a journalist. Thank 


aga all vie yet dg a tis control, ccigmmceareel you for supporting (and opposing) my 

instant PTT, and loads of additional features. 9900 East Baldwin Place Paes : CR ae “4 

Ay Inesuon fiescontigwed aera dedicated ‘ait eyecare da opinions on the workings of this indus 
SOC RT A H try. Either way, it was always good to 

wire radiocircuit, dial-up access or full duplex con- Telephone: (626) 442-0782 eae foi we 

histo ee pa = Toll-Free: 800-877-1771 1 wonder if I'll qualify for a sub- 

appropriate module). Any combination o ines can Fax: (626) 444-1342 « FaxBack: eee: ie ao 

be set-up in a crosspatch mode, C-6124 with it’s (626) 444-2017 / 800-274-2017 scription to MRT now? 

future expandability will keep you out of the infemo. email: vega_signal @ earthlink.net —Emily Reid 


MAW. VERE EIGNANNG COM emily_reid@intertec.com 
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the Analyzer. 


Start with our standard Communications 
System Analyzer platform, the rugged, 
dependable, easy-to-use R-2600. As your test 
needs grow, our upgradeable R-2600 family 
of System Analyzers is designed to grow 
with you. 

For fully compatible iDEN® equipment 
testing, we offer the R-2660. For ASTRO®, 
SmartZone™, SMARTNET™, SECURENET™ 
and Project 25 systems compliance, you need 


Motorola, , IDEN and ASTAO are registered trademarks of Motorola, Inc, 
SmariZone, SMARTNET, SECURENET and “The Test You Can Trust” are 
trademarks of Motorola, Inc, © 1999, Motorola, Inc. 


the R-2670. And to test MPT 1327/1343, 

look no farther than the Motorola R-2680. 
Whatever the test, we’ve 

got the answers. For com- 

plete details or a product 

demonstration, contact us 

today: 

Phone: 800-422-4210 

Fax: 800-622-6210 

Web: http://AccessSecure.mot.com/Accesspoint 


Ae TN 


(MA) MOTOROLA 
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Investigating interference 

1 wanted to send you my thoughts on 
your “Editorial Forum” in the May 
1999 MRT (“Cooperate to Combat 
Interference”). 

For the last 20 years, I have been in- 
volved in various radio things in down- 
state New York. I started with a scanner 
and earned an amateur radio license, 
then a general radio telephone license. | 
became an officer at a Long Island ARC 


and became an emergency communica- 
tions preparedness volunteer for the town 
of Huntington and Suffolk county on 
Long Island. 

I was involved in several interference 
investigations in the Long Island area. 
Most of what I did was run down delib- 
erate jamming on some ham repeaters. I 
caught four people in the act with mo- 
bile direction-finding methods. 

I also stumbled on to several interest- 


EDX SignalPro™ 


from EDX Engineering, 


Ine. 


Wireless is limitless. 


So why settle for a limited planning tool? 


Some planning tools are great at cellular 
or PCS but useless otherwise, EDX 


SignalPro' is a full-featured planning 


tool for Windows® 95/NT that provides 
comprehensive, accurate designs for 
any system in the 30 MH to 100 GHz 


frequency range. 


«Cellular 


PCS * Microcell 


* Wireless local loop 
* Paging * Indoor wireless 
* MDS Land mobile 
* LMDS * Microwave link 


AM, FM, and T¥ broadcast (DTV) 


EDX SignalPro and ily modules offer 21 
diflerent propagation mexlels, including 


transmitter-specific measurement 


derived models, and full 3D ray-tracing 
models for indoor and outdoor 


microcell studies. 


EDX SignalPro includes SignalMX' 
{pat.pend,) making it the world’s only 
planning tool with multimedia 
simulations of sytem performance. EDX 
ise offers an extensive collection of 
terrain, groundoover, demographic, map 
image, and vector map data for most 


areas of the world, 


For 15 years EDX has been the leader 


in PCshased wireless planning tools. We 


provide features and performance that 
are not available from any other tool— 
at any price—on any platform. 

Contact us today for a fully operational 
demo CD (not just a slideshow.) You'll 
discover why EDX is the name to know 


in Wireless system planning tools. 


Tools for Wireless Design 


EDX Engineering, Inc. = PO, Box 1547 = Eugene, OR 97440-1547 USA = Tel: (541) 345-0019 = Fax: (541) 345-8145 


E-mail; info@edx.com = Web: www.edx.com 
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ing things, including an informal pirate 
network. There were a number of stations 
sharing a frequency of 91.9 each week- 
end. When | investigated this, | found out 
that one was the builder, and the others 
were people who purchased his old units. 
They would time-share the frequency on 
weekends when a high school further out 
on Long Island went off the air. 

There were also people who were de- 
liberately destructive. When I got a feel 
for someone jamming a ham channel, | 
would eventually develop information 
on other bad habits. These same people 
would modify their radios to annoy po- 
lice or fire channels and harass marine 
or CB users. 

We had people try to hack our repeater 
controllers late at night, sending touch- 
tones and trying to take control away from 
control operators. There really are people 
without a social life outside of radio. 
These same people would go after com- 
mercial units if ours would not respond. 

Once I was asked to look into people 
fooling around with remote control ra- 
dio stuff for LILCO (Long Island Light- 
ing Company). I was told that these re- 
mote controls ran high-voltage distribu- 
tion and switching gear. Not smart. 

About the only thing that would get 
the FCC out of bed is people fooling 
with air-traffic-control channels. They 
did take someone down near JFK airport 
some years ago. Otherwise, we didn’t 
count on them to de anything about our 
problem operators. 

In an ideal world, we should all get 
along and do wonderful things. In the 
real world of New York two-way, it’s not 
pretty. What I’ve just told you is the tip 
of the iceberg. 

—Michael F. Chisena 
Herndon, VA 


In-depth and technical 

Just a few words to tell you that you 
guys are doing a fantastic job. 

Of all the trade magazines | read, yours 
is by far the one I prefer. Why? Because 
you are not scared to go in-depth with 
technical subjects. Thank you for giving 
us (the readers) the credit of being able to 
understand complex technical subjects. 
Keep up the variety (RE, fiber optics, telco 
lines, etc). MRT is also a great source of 
new products information. 

Best regards to MRT staff, 

—Dave Parcigneau, Montreal, 
Quebec, Canada 
parcigneau.david@ic.gc.ca 
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When critical conditions 
call for backup... 


You need a reliable partner. 


Public service agencies throughout the world require quality and performance 
in two-way radio communications. That’s why Kenwood Communications 
is the name they rely on. See it for yourself in the new 90 series mobiles 
and portables that set a new standard for quality and versatility. 


KENWOOD 


Always on duty. 


JOAs205 Call for a free Product Guide: 1-800-950-5005 www.kenwood.net 
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The Picture 
Is Actual Size. 


The Benefits 
However 


Are Much Larger. 


Introducing something that’s going to take a lot of weight 
off your shoulders: the MS2711"" from Anritsu, the world’s first 
Handheld Spectrum Analyzer. Not only is it three times smaller 
than any other full featured spectrum analyzer of its kind, it 
weighs only four pounds. And if that benefit isn’t weighty 
enough, consider this one. 

The MS2711 is completely portable. That's right. No power 
cord. Just a built-in rugged battery pack with efficient energy 
conservation features that can stretch a single charge over an 


entire day. The result is complete mobility for practically any 


Linking -">, 

the H 
World yf 
Yyjpr"" 
Wilt" 


job: cellular, paging, WLAN and other wireless applications 
in the 100 kHz to 3000 MHz range. Utilizing synthesizer-based 
performance the MS2711 delivers accurate, reliable and 
repeatable measurements. It can also store up to ten setups 
and 200 traces in its nonvolatile memory. All of which can be 
downloaded to your personal computer. 

For more information call 1-800-ANRITSU or check 
out our website at www.anritsu.com. The new MS2711 Handheld 
Spectrum Analyzer from Anritsu. Your big spectrum analysis 


jobs just got smaller. 


Anritsu 


Handheld Spectrum Analyzer 


One world. One name. Anritsu. 


©1999 Anritsu Company Sales Offices: United States and Canada, |-800-ANRITSU, Europe 44(01582)433200, 
Japan 81(03)3446-I11|, Asia-Pacific 65-2822400, Souch America 55(21)527-6922, http:/fwww.anritsu.com 
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in the public interest === 


Thunderdome: ‘... two men enter, one man leaves ...’ 


By Robert H. Schwaninger Jr. 


Welcome to the FCC’s version of 
Bartertown, the mythical] desert city 
where iron-cage matches to the death 
are sport for the amusement of Master 
Blaster and his followers. You can hear 
Tina Turner growling 
out the theme song as 
operators step into the 
electronic cage, ready 
to go one-on-one in an 
interference death 
match, The gladiators 
raise their antennas, 
sharpen their power 
amplifiers and begin in 
one continuous wave of 
disaster after another. 

Although harmful in- 
terference is the oldest 
problem in all telecom- 
munications (and the 
reason the FCC was 
created), many recent 
forms of interference 
have a new twist to 
them. The FCC has, in 
essence, permitted the 
creation of the interfer- 
ence. The FCC is aware 
of the consequences and 
yet has done nothing to 
curtail the problem or 
even to lessen its harm 
to operators. 

Like Thunderdome, 
the blood lust is without 
allegiance to either 
combatant. Rather, the 
FCC would have the 
combatants battle it out, 
while it enjoys the fray 
without shouting en- 
couragement to either 
side. You can’t tell if 
the agency has a champion in these 
battles. You can only note the absence 
of a referee. 


HDTV channel 14 
The proposal to operate HDTV chan- 


Schwaninger, MRT’s regulatory consultant, is 
the principal in the law firm of Schwaninger & 
Associates, Washington, DC, which is counsel to 
Small Business in Telecommunications. 
Schwaninger is also a member of the Radio Club 
of America. 
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nel 14 in those 20 or so cities where it 
has been authorized continues, even 
though the FCC is fully aware that once 
these zilla-watt stations are fired up, 
they will wipe out land mobile opera- 
tions on dozens of UHF frequencies. 
Picture your UHF receivers trying to do 


IHustration by 


battle with these transmitters. The FCC 
has authorized digital operations on 
channel 14, presuming publicly that the 
signal will magically remain contained 
within its designated bandwidth. But the 
expert agency Is too smart to believe its 
public posture. 

The HDTV square-wave digital sig- 
nal will produce substantial adjacent- 
channel noise that will overwhelm that 
portion of the UHF band where CMRS 
receivers operate. That noise will pro- 


August 1999 


duce interference at an unprecedented 
level. Manufacturers and the operators 
of television broadcast stations also ad- 
mit that no technical solution exists. At 
this time, no one has found a way to fil- 
ter the anticipated HDTV channel 14 
signal to the extent necessary to pro- 
tect adjacent-channel 
operators. 

Despite this expected 
tidal wave of electronic 
noise, the FCC has not 
even placed a single 
digit in the dam. When 
contacted by an RCC 
operator, (who expects 
to have insurmountable 
levels of interference) 
asking what steps 
might be taken prior to 
the commencement of 
the problem, an FCC 
employee staid that the 
operator was out of 
luck. The Office of En- 
gineering and Technol- 
ogy staff member told 
the operator, “You had 
a chance to make com- 
ment in the rulemaking. 
Now it’s too late.” 

Speaking as a law- 
yer, that is hogwash. 
The OET  staffer’s 
claim is not legally cor- 
rect. The RCC operator 
had no obligation to 
comment that the 
FCC’s allocation of 
HDTV channels would 
wipe out his business. 
His business is already 
protected under law, 
under the FCC rules 
and under the HDTV 
licensee’s authoriza- 
tion, which does not provide authority 
for operation of adjacent-channel 
spurious emissions. 


John Hayes 


Globally positioned interference 

If you have been receiving interfering 
data signals on your UHF community 
repeater or PCP two-way system, there 
is a strong chance that the source of the 
interference is Global Positioning Sys- 
tem (GPS) equipment using your chan- 
nel for error correction. That’s right. 


www.mritmag.com 


ONLY ONE RADIO DISPATCH 
CONSOLE GIVES YOU UPGRADI: 
PROGRAMMING AND SUPPORT 

WITHOUT ALL Ths. 


The costs of software upgrades. 
programming and support are 
iumense and only our new 
UltraCom NT™ Console System 
can cut these costs. We spent over 
one million dollars developing a 
totally digital 32-bit Windows 
NE 


with fully programmable touch 


state-of-the-art system 
screens. system customizer and 
diagnostics built in. You never 
pay for system changes or trou- 
ble shooting. And even upgrades 
are free for the 
life of the 
system. 

Our 20 vears 
of experience 
went into devel- 
oping the new 2 
Screenmaker. It's today’s most 
flexible and fully programmable 
When 


changes occur your technicians. 


Way to set up screens. 


instead of costly factory software 


DEMO 


SOFTWARE 


engineers. easily do the job. 


Our revolutionary Customizer 


program — helps 
you deal with 
future system 


changes by elimi- 
naling expensive 
and time  con- 

“suming back-to-the- 
factory programming. The new 
MEDIC diagnostic application 
not only spots trouble, it recom- 
corrective 


mends immediate 


action thus saving time and 


Says FE ME AWE “Wee e COM 


MINIMIZING support Costs, 

Did we mention free upgrades? 
These are not) only system 
upgrades they re also expanded 
capabilities and all new fea- 
tures. Theyre easily down- 
loaded from the web. 

The UltraCom NT is’ totally 
Y2A compliant, Watch for our 
new 9-1-1 product available in 
mid “99 and ask about our desk- 
top systems and console furniture. 

Dont 


resources unecessarily, Choose 


shovel out precious 
the only system thats built to 
save a load of money. 

Modular Communication 
Systems. Ine. 13309 Saticoy St. 
North Hollywood. CA 91605. 


Ie-maik: moducom@ix.netcon.com 
See us al APCO National, August 8-12, Booth #533 


COST EFFECTIVE NOW. 
MORE COST EFFECTIVE OVER TIME. 


COM OR 8 
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MODL 


D.T.M.F 
DECODER 


For interconnect and remote 
control applications 


The Model 
NC401 isa 


decoder, 

designed for 

selective control of local 

or remote applications. 9. 
Measuring .80°W x 1.37°L x.23°H, the 
NC401 combines three distinct, multi- 
addressing decoders offering multiple 
user-configurable functions. All pro- 
grammed features are stored in non- 
volatile E2Prom memory and are easily 
programmed by means of a conventional 
DTMF encoder or the Mode! NC500 
Universal/P.C. programmer. This highly 
engineered decoder is ideal for portable 
radio applications having limited space 
for accessories. The NC401 comes 
complete with micro-miniature 14 pin 
header and 12” color coded cable 
assembly. 


Nor-fax Doc. #5545 


VOICE SECURITY 
ENCRYPTION 


The Mode] NC802 Model 
is a miniature 
inversion 
scrambler 
designed 
to 
provide 
intermediate 
level security for 
two-way radio voice 
communication systems / 
and is a perfect, cost-effective $59.95 
solution to entry-level voice scrambling 
as a defense against unauthorized or 
casual listeners. The NC802 provides 
eight user selectable carrier codes 
commonly used by other manufacturers 
and interfaces easily to most radios with 
near transparency to the user 
Nor-fax Doc. #5759 
For Detailed Specifications or Product Catalog 
call our 24-Hour NorFax retrieval system at 
530-477-8403, Email: info@norcommcorp.com or 
our website: www, _ our website: www.norcommecorp.com 


DATA SIGNALLING PRODUCTS 
800-874-8663 
WY Carrie Dr.. Grass Valley, CA 95949 USA 
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Some non-caring manufacturer has put 
GPS equipment onto the market that 
sends continuous streams of data across 


private radio channels for operation of 


remote GPS transceivers. 

These systems are being hawked by 
the manufacturer as an aid to surveying, 
automatic vehicle location, and other 
coordinate-sensilive operations. The 
problem is that the use of the channels 
is not in compliance with the FCC rules 
regarding shared operations. 

For example, the GPS operator usu- 
ally does not monitor the channel before 
coming up. Therefore, the data stream 


just wipes out the UHF channel—and 


keeps it wiped out for hours on end. In 
fact, most of the operators don't even 
know that they are supposed to monitor, 
or how such monitoring might be ac- 
complished, when all they are armed 
with is GPS equipment, 

Again, the FCC has been informed 
about the use of the 
GPS systems, but we 
sull have not seen a 
Public Notice that 
warns consumers of 
GPS equipment that 
such use is in violation 
of the rules. If the 
community repeater 
operator can actually 
track down the user, the private radio 
operator is having a tough time getting 
the user to understand that the system is 
being used illegally, After all, the GPS 
operator has a license. But what the GPS 
operator is lacking is a copy of the FCC 
rules that state that simply having a li- 
cense isn’t enough. You have to operate 
your equipment properly as well. 


Narrow escapes 

Check the refarming docket and the 
rules that have been adopted thus far to 
move the industry to narrowband chan- 
nels, See if you notice an overlapping 
development from wideband to narrow- 
band. You will. 

The FCC has not mandated that op- 
erators on primary channels narrow 
their use. They have also allowed opera- 
tors on offset frequencies to increase 
power and height. They have authorized 
VHF systems to operate on 6.25kHz 
equipment, even though such equipment 
doesn’t exist. Meanwhile, the date for 
limely construction of some narrow 
VHF systems is running out. 

The effect is an electronic battlefield 
in the market where new operators are 
banging against long existing systems; 
trunked systems are banging against 
older community repeaters: and the en- 
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The FCC rules state 
that simply having 
a license isn't 


enough. You have 
to operate your 
equipment properly. 


tire use of the private UHF and VHF 
bands is in flux. Itis as though the agency 
has decided to let the blood flow and they 
will come in later to count the bodies, 
laud the living and tax the survivors. 

The FCC has not been good at figur- 
ing out logical methods of narrowband 
transition that would avoid making bil- 
lions of dollars in equipment obsolete. | 
can give them one hint. The nomination 
of a “band manager” ain‘t the answer. 


The solutions 

For HDTV channel 14, the FCC 
needs to admit the problem and act now 
to accommodate the competing uses of 
the band. If the original allocation of the 
HDTV spectrum won't work. the FCC 
needs to make necessary changes in the 
allocation to avoid the carnage in lost 
UHF land mobile communications. 

For the GPS system. the FCC either 
needs to set aside the equipment authori- 
zation given to the 
manufacturer of these 
systems for failure to 
produce a device that 
can, in fact, produce 
necessary channel 
monitoring, oritneeds 
to direct manufactur- 
ers to include a warn- 
ing in their sales lit- 
erature that unauthorized use of the de- 
vices will result in fines. Also, the FCC 
should produce the long-awaited Public 
Notice to arm private radio operators 
when they go to see errant operators. 

For refarming. the FCC needs to as- 
sist with logical transitions. When nar- 
rowband operations are authorized, but 
the equipment isn’t being made, the 
FCC should provide some relief to lic- 
ensees in the form of extended construc- 
tion periods, etc, When primary users 
ure being bombarded by new narrow- 
band operations, the FCC should check 
to make sure the new kid is running le- 
gitimate traffic. All operators should try 
working together to assist in a logical, 
peaceful transition, rather than making 
life harder. 


Out of chaos 

No one can logically expect the FCC 
to be able to foresee or cure every pos- 
sible source of harmful interference. 
But when the agency is aware of the 
problem, or is, indeed, the creator of the 
problem, we can expect that the out- 
come will be something more civilized 
than a battle between Mad Max and The 
Humongous. Perhaps the FCC should 
request another Tina Turner song, like 
“Private Dancer.” zg 
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MODEL SS-10TK 


MODEL SS-12IF 


MODEL SS-18 


MODEL SS-25M 


MODEL SRM-30 


MODEL SRM-30M-2 


SSS ee eS] 
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MODEL SS-12SM/GTX 


MODEL SS-IDEFJ-98 


“ICS — Intermittent Communication Service 


...POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 


» HIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HE 

+ HEAVY DUTY DESIGN 

+ LOW PROFILE, LIGHT WEIGHT PACKAGE 

+ EMI FILTER 

+ MEETS FCC CLASS B 


PROTECTION FEATURES: 

+ CURRENT LIMITING 

* OVERVOLTAGE PROTECTION 

» FUSE PROTECTION. 

+ OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: 
INPUT VOLTAGE; — 115 VAC 50/60HZ 

OR 220 VAC S0/60HZ 
SWITCH SELECTABLE 


OUTPUT VOLTAGE: 13.8VDC 


AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


DESKTOP SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 
$S-10 re 
SS-12 

SS-18 

$S-25 

$S-30 


SIZE (inches) Wt.(Ibs.) 
1%x6x9 3.2 
1% x6x9 
ex6x9 

2x7 x 9% 
3AX7 x 9% 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 
CONT. (Amps) 
20 


MODEL 
SS-25M* 
$S-30M’* 25 


RACKMOUNT SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 

SRM-25 20 

SRM-30 25 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25 20 

SRM-30 25 


SIZE (inches) Wt(Ibs.) 
24x7x9% 4.2 
3%x7x9% 5.0 


SIZE (inches) Wt(Ibs.) 
BAX 19x 9% 6.5 
34x 19x 9% 7.0 


SIZE (inches) Wt.(Ibs.) 
3% x 19x 9% 6.5 
Siz xX 19 x D% 7.0 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 


MODEL 
SRM-25A-2 
SRM-30A-2 25 


CONT. (Amps) 
20 


WITH SEPARATE YOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25M-2 20 

SRM-30M-2 25 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW 


EF JOHNSON AVENGER GX-MC41 

EF JOHNSON AVENGER GX-MC42 

EF JOHNSON GT-ML81 

EF JOHNSON GT-ML83 

EF JOHNSON 9800 SERIES 

GE MARC SERIES 

GE MONOGRAM SERIES & MAXON SM-4000 SERIES 
ICOM IC-F 11020 & IC-F2020 

KENWOOD TK760, 762, 840, 860, 940, 941 
KENWOOD TK760H, 762H 

MOTOROLA LOW POWER SM50, SM120, & GTX 
MOTOROLA HIGH POWER SM50, SM120, & GTX 
MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

UNIDEN SMH1525, SMU4525 

VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 


Circle (10) on Fast Fact Card 


SIZE (inches) Wt.(Ibs.) 
Bx 19 x 9% 10.5 
3% K 19 x 9% 11.0 


SIZE {inches} Wt.(Ibs,} 
3% x 19K 9% 10.5 
3% K 19K 9% 11.0 


NEW SWITCHING MODELS 


$S-10GX, S5-12GX 

SS-18GX 

$S-12EFJ 

SS-18EFJ 

$S8-10-EFU-98, SS-12-EFJ-98, SS-18-EFU-98 
SS-12MC 

$S-10MG. SS-12MG 

SS-101F, SS-121F 

SS-10TK 

$S-12TK OR SS-18TK 

SS-10SMIGTX 

SS-10SM/GTX, SS-12SM/GTX, SS-18SM/GTX 
SS-10RA 

$S-12RA 

SS-18RA 

SS-10SMU, SS-12SMU, SS-18SMU 

SS-10V, SS-12V, SS-18V 
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Agencies servin TUM 


by Donald E. Koehler 


Recently the Anchorage Interna- 
tional Airport (ATA) conductedits tri- 
annual, FAA-mandated, mass-casualty 
exercise. James Michangelo, opera= 
tions officer for the airport; was the key 
player in setting up and running this 
successful exercise. Michangelo, who 
has worked on the National Transporta- 
tion Safety Board (NTSB) investiga- 
tions team, ensured realism and depth 
in the exercise this year. 

Players from the municipality of 
Anchorage and military fire depart- 
ments participated. Area medical fa- 
cilities were included to test response 
plans for their facilities. The local 
Amateur Radio community provided 
exercise communication, with some 
40 hams present with their radio gear, 
including Amateur Position Report- 
ing System (APRS) equipment that 
allowed exercise evaluators to track 
ambulance location and status: 

AIA has been using VHF frequen- 
cies for ground operations, such as 

fire and safety. The VHF sys- 
tem meets their day-to- 

day needs, but in cerain 
situations, as pointed 

out by this drill, it can be 
difficult to communicate 

with the large emerg- 
ency services management 
infrastructure in the nearby 
community. The municipality 
has a trunked 800MHz 
Motorola system, which has 
the features and performance 
to please emergency service 


haa 
RST ITED 
: 


Contributing editor Koehler has 
more than 30 years’ experience in 
radio, telephony and computer elec- 
tronics. He has been teaching part- 
time at the University of Alaska, 
Anchorage, AK, for. the last four 

years. He is also a certified disas- 

ter recovery planner. 
His email address is 
afdek1@uaa.alaska.edu, 


her in an efficient recovery and triage process, all linked by mobile communications. 
orage aurport recently prepared for that unwanted day when it's not all just makeup. 


tem. This seamless communications 
system will enhance an already excel- 
lent response system for Anchorage’s 
citizens and visitors. AIA’s existing 
VHF frequencies were a legacy from 
the state of Alaska, which had been 
planning to constructa VHF trunking 
system and never completed the 
project. Now all agencies servicing 
the airport will be interoperable, and 
managers will only need to cant 
one “brick.” S 
The Anchorage community sup 


ports and eet ce inthist pe 


Top: Radios i in each truck assist with directing water to the correct spot. ‘Above? 
Firefighter aids “crash victim.” Portable radio keeps her in touch with aid station. 
Above right: A firefighter is suited up and ready to roll. 


providers. Meanwhile, the airport fire 
department is currently forced to 
carry two radio sets (VHF and 
800MHz). A request for quotation, 


PEK 


Left: Until a new trunking system is installed, managers use multiple radios. Below 
left: Hand-helds are essential to firefighters, and accessories make them more 
efficient. Above: Drills often have to occur during active operations. 


to simulate entry for casualty search and 
firefighting. The airport responded with 
its HAZMAT trailer system, disaster vic- 
tim assistance trailer and the full range 
of firefighting equipment from the air- 
port station. Local hospitals participated 
as well. 

Anchorage, known as the “Air Cross- 
roads” of North America, has an airport 
that handles 30% more air cargo flights 
than any other airport in the world. 
Flights across the North Pacific count on 
the emergency services in Anchorage 
should an incident occur. 


Prolong battery 
life by one year 


Improve battery 
reliability 100% 


Service all 
battery types 
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Six great reasons to 
about the Cadex 


Internet: 


22 MOBILE RADIO TECHNOLOGY August 1999 


find out 
C7000 now: 


=e 


Toll Free: 1-800-565-5228 
www.cadex.com 
Email: analyzers@cadex.com 
Fax: +1 604-451-7991 


In 1997, an Air China flight experi- 
enced an in-flight event that resulted in 
many passenger injuries. After the plane 
landed at AIA, victims were transported 
to area hospitals so efficiently that the 
local consulate sent letters of recogni- 
tion to the Anchorage emergency serv- 
ices management team. 

Mass-casualty exercises provide the 
kind of training and experience to 
permit this efficiency. A well-trained 
community communications infra- 
structure is one of the keys to a well- 
run emergency response, i] 


oY 


Service thousands 
of battery models 


Sort batteries 
with 5 second 
OhmtTest 


Print service labels 
for simple fleet 
management 


Visit us at APCO, Booth #801 


www .mrimag.com 
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Public safety agencies faced with purchasing a new telecommunications system need to 
consider contracts, competitive negotiation and due diligence. Recent experience in procuring 


a system for the Connecticut Department of Public Safety illustrates these points. 


By Steven G. Mednick 
and Lt. Col. Matthew Tyszka 


In the darkest hour of the longest day of 
a nine-month negotiation. the following 
exchange underscored the importance 
of preparation and sticking to your guns 
ina substantial public safety telecom- 
munications procurement, During an 
impasse on the issue of coverage testing 
for co-channel interference, the client. 
the state of Connecticut, proposed using 
verbatim language from the vendor's re- 
sponse to the request for proposal 
(RFP). Curiously, the vendor rejected its 
ewan words. Incredulous, the state 


inquired about the irony 
of a vendor discarding 


the answers that won 
them a place at the nego- 
tiating table. The sales 
representative, in an ill- 
considered statement, 
told us: “They’re just 
meaningless words; don’t 
worry about it. We'll get 
the job done.” On this 
verbal “non-commit- 
ment” rested the fate of a 
more than $36 million 
contract for an 800MHz 
trunked digital simulcast 
radio system. 


Lesson #1: Creating the words 

In a public procurement, the words 
begin to flow in the RFP. Without a clear 
RFP, the agency purchasing the system 
would be at the mercy of the vendor. 
This is especially true in an integrated 
telecommunications systems market 
where a limited number of vendors re- 
spond to RFPs. As a result, the RFP 
must be crafted in a manner that binds 
the vendor to the words contained in its 
proposal. The RFP should delineate 
mandatory and optional system require- 
ments, laying out technical issues and 
objectives in a comprehensible manner 
for the vendors. 
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If your RFP is aclear document, ven- 
dors should be able to respond ina de- 
tailed and specific way to the require- 
ments of the client agency. Do not accept 
form responses or sales puffery. Vendors 
will attempt to impress you with glossy 
marketing brochures containing vague 
and generic responses. Those brochures 
should not form an acceptable basis for 
evaluation and must be discouraged at 
the outset of the procurement process. 


Lesson #2: Control contract drafts 

If you are merely purchasing equip- 
ment, a “form contract” offered by the 
vendor may be the way to go (but read it 
carefully). If the vendor is providing 
system integration, isist on negotiating 
a contract from the bottom up. Create 
your own contract blueprint: 


Mednick is a partner in the Connecticut-based law 
firm of Carmody & ‘Torrance, LLP. He was retained 
by the state of Connecticut to oversee the entire 
process and handle the final negotiations for the state 
procurement of an 800MHz trunked digital simul- 
cast voice and mobile data system. 

Tyszka, Connecticut State Police (retired) and an 
APCO member. was in charge of coordinating the 
development of the RFP for the system and was 
involved in all aspects of the procurement and nego- 
tiation process. He is currently a consultant to the 
Connecticut Department of Public Safety to con- 
tinue the implementation and testing phases for the 
new system and holds FCC General Radiotelephone 
and Amateur Radio Extra Class licenses. 


www.mrtmag.com 
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Tel: 1-800-835-2352, ext. 8 
Fax: 1-316-529-5576 
Email: rctsp25@ifrsys.com 


www.p25.com See us at APCO, Booth #814. 
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(Issue mandatory contractual require- 
ments in your RFP (i.e., indemnifica- 
tion, copyright and patent protection, 
and software escrow requirements) that 
will be included in the final contract. 

Q) Pay careful attention to warranty pro- 
visions proposed by vendors. (See 
“Lesson #10,” page 30.) 

C1 List the RFP requirements in a com- 
prehensive “representations and war- 
ranties” provision. 

(1) Be sure “due diligence” burdens fall 
to the vendor or system integrator. 

{J Include all necessary technical 
documentation. 


In the end, do not rely on the raw 
words of the RFP and the technical re- 
sponses as your system blueprint. Take 
those words and create a technical 
exhibit attached to the contract. 


Lesson #3: Adhere to the process 
Connecticut’s experience demon- 
strates the importance of paying atten- 
tion to the procedural, legal and regula- 
tory issues posed by the rambling and 
evolving competitive negotiation pro- 
curement process. This multitiered pro- 
cess began in August 1996, ended in 
March 1999 and included six stages: 


P) ROR MOISE FrORINE METER 


Receive onty 


P30VD, P35VD, P40VD, P4SVD 
P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170VD 

P150VDA, P180VDA, P170VDA 
P150VDG, Pi60VDG, P170VDG 


Freq. Ranges (MHz) 


30-35, 36-40, 40-45, 45-50 
30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 


N.F. Galn Comp. Device 


{@B) (dB) (dBm) Type Price 


<1.3 15 0 DGFET $ 44.95 
<0.5 26 +12 GaAsFET $109.95 
<15 15 0 DGFET $ 44.95 
<1.1 15 0 DGFET § 56.95 


<05 24 +12 GaAsFET $109.95 


P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar $ 49.95 
P450VDA, P4S0VDA 450-480, 460-470 <12 16 -20 Bipolar $ 74.95 
P450VDG, P460VDG 450-460, 460-470 <0.5 16 +12 GaAsFET $109.95 


P800VDG, P830V0G, Pa60VDG 
Inline (rf switched) 


800-830, 830-860, 860-890 


<0.6 19 +12 GaAsFET $119.95 


SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <14 15 0 DGFET $ 74.95 
SPSOVDG, SP36VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <1.6 15 0 OGFET $5 74.95 
SP150VDA, SP160VDA, SP170VDA 150-160, 160-470, 170-180 <1.2 15 0 DGFET $ 86.95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <055 16 +12 GaAsFET $139.95 


Li issuance of the RFP. 

(3 vendor selection evaluation. 

(i drafting a “vendor selection report. 

Q authorization to commence contract 
negotiations with the vendor. 

(1 contract negotiations. 

Q) publication of an award report. 

At the risk of oversimplification, the 
keys to the early phases of the competi- 
tive negotiation are: (1) to establish pro- 
tocols for a thorough review of vendor 
proposals, with an eye toward narrowing 
the gap between the RFP requirements 
and the responses; (2) advising the pro- 
spective vendors of the statutory and 
regulatory requirements of the competi- 
live negotiation process and inviting in- 
quiries regarding any perceived ambigu- 
ities in the process; and (3) holding the 
successful vendor to the words used in its 
responses. Bear in mind that post- 
selection litigation is driven not by the 
substance of the technology but rather by 
any deficiencies in following the estab- 
lished procurement procedures. 


Lesson #4: Procedural clarity 

In addition to substantive clarity, 
efforts should be made to ensure 
that your procurement is not vulner- 
able to procedural attack. 

First, define and reinforce the proce- 
dural requirements of the competitive 
negotiation process. Communicate and 
correspond with the vendors to increase 
their understanding of the requirements 
of the process and the ru/es governing 
the process. Have them ratify the pro- 
cess by soliciting criticism before taking 
any subsequent steps. 

Second, establish clear and verifiable 
evaluation criteria. The evaluation team 
decision must be justified legally and 
technically. The team must establish 
scoring criteria and apply the standards 
equally to all vendors. 

Third, control the competitive nego- 
tiation process. Issuance of the RFP is 
the beginning, not the end, of the pro- 
curement process. Use the evaluation 
process to better understand the propos- 
als and to clarify ambiguities that may 
exist in your system requirements— 
before getting to the negotiation stage. 


Every preamplifier ie precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-ol-the-art noise figure 
meter. RX only preampliflars are for recelve applications only. Inline preamplitiers are rf switched (for use 
with transcelvers) and handis 25 watts transmitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical. Other amateur, 
commerclal and special preamplifiers avaliable In the 
4-1000 MHz range. Please include $2 shipping In U.S. 


and Canada. C.0.D. orders add $2, Air ma!l to foreign 

Ad Vv a ne ed countries add 10%. Order your ARR RX only or inline 

a ecciver preamplifier today and start hearing like never before! 
Research 


(x \) 
Box 1242 © Burlington, CT 06013 ¢ 860-485-0310 
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GO ON, DRAG OUR REPUTATION 
THROUGH THE MD. 


- 


sa 
Racal Competitor Competitor Competitor 


Competitor Competitor 
25 a B sie & 8 


A 


Youme (Cu. in.) 19.1 23.9 29.2 . 401 NM No No No 
Weight iounces) 16 25 27 © Sudr No No No 
Power (watts) 5 5 5 3 Ke No Ne Yes 
Channels 256 255 255 236 Bz No No Nc 


Sure. it's the smailest. lightest radio io meet A 
portable is one tough little unit. And no wonder 
communications tecnnoi ‘ogy iS unequaled 
you with features like full digitalanaio 

and radio-to-radio programming. And extensive user-cu 


See us at APCO Booth 152° Circle (25) on Fast Fact Card 


Racal Communications, Inc.. 5 Research Place. Rockville, MD 20850 www.racatcomm.com 1-800-258-4220 RACAL 


~ ~ 


Federal agencies can order Racal 25 on Deparment of the Intenor Narrowbana Radic Contract =N&60-CS8-10 


Lesson #5: Negotiator expertise 

Remember that vendors put their 
best face forward through their sales 
force. They will often hire lobbyists 
or well-connected lawyers to scope 
out the situation and your budget in 
advance. In one case, this resulted in 
achieving a low bid price but missing 
the mark on the principal, substantive 
requirements of the RFP. When nego- 
tiating with the vendors, insist on 
having their technical personnel at the 
table. Do your homework, and hold 
the vendor to the words they used to 
get to the table in the first place. 


Lesson #6: Due diligence 

Issuing the RFP should be the first 
step toward shifting the burden to the 
vendor. In the beginning, the client 
agency knows what its functional re- 
quirements and needs are; however, 
when your RFP hits the street, you have 
a right and an expectation that knowl- 
edgeable vendors will respond with the 
best technology available to meet your 
public service requirements. Set the 
goals and provide the criteria for reach- 
ing your objectives. Make it a clear re- 
quirement that you expect the vendors 
to inform you of deficiencies in your re- 
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8-7881 + Fax (828) 684-7874 


www.tudentms,cam * sales@tridentms com 


Circle (26) on Fast Fact Card 


28 MOBILE RADIO TECHNOLOGY August 1999 


quirements, assumptions or technology, 
and ask them to come up with a better 
way to meet the goals. Be sure to require 
the vendor to estimate costs for correct- 
ing any such deficiencies they identify. 

On a legal and technical level, cover- 
age requirements illustrate the previous 
point. If you require digital voice cover- 
age of 98% of the total land mass of 
your area in all seasonal conditions at a 
bit-error rate (BER) of not more than 
2.6%, this should be clearly articulated 
in the RFP and mandated throughout the 
enlire process. 

For example, Connecticut’s RFP and, 
ultimately, the contract, required the 
vendor to agree that, during testing, if 
98% of the area is not covered, “... (it) 
will make all necessary adjustments to 
achieve the 98% coverage level on a 
troop-by-troop basis ... (with the excep- 
tion of Troop L) ....”” Moreover, the con- 
tract provided that should any other site 
be needed to guarantee 98% coverage, 
the vendor would be responsible for ob- 
taining the necessary permits and any 
other approvals required for site 
development. 


Lesson #7: Shift the design burden 

Hand in hand with due diligence is 
the requirement for the vendor to design 
the system. Again, in Connecticut, the 
coverage and other operational require- 
ments of the system were derived from 
the vendor’s design and installation of 
the system. The state required that the 
prospective vendors use the existing 
state-owned microwave network, in- 
cluding, but not limited to, sites and cur- 
rent FCC-licensed frequencies, and to 
notify the state of any weaknesses or de- 
ficiencies in our infrastructure. 

The vendor locked itself into this ob- 
ligation when it stated in its proposal: 
“The sites that are used in our baseline 
offering are the existing state- 
designated sites. We will be able to meet 
the state’s coverage requirements using 
existing towers and microwave equip- 
ment.” These words are meaningful be- 
cause any changes or modifications of 
the infrastructure necessary to achieve 
the objectives of the contract will fall to 
the vendor. 


Lesson #8: The system integrator 

If the vendor is obligated to. design, 
implement and maintain a statewide 
telecommunications system, it is vital to 
make it clarify that the procurement is 
not solely for the purchase of equip- 
ment, products or components. Accord- 
ingly, ihe RFP and contract should be 
replete with clearly delineated responsi- 
bilities and obligations of the vendor as 
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MODULINK® SYSTEM 1 


Shure ModuLink* handheld microphones connect easily to virtually all 
popular radio transceivers with no hardwiring. Simply snap the correct cordset 
into the Modulink microphone and the transceiver. And in just 30 seconds, 
you're ready to roll. 

ModuLink* saves service time, reduces downtime and inventory costs, as 
well as all the quality you've come to expect from Shure. 


Tis bet ‘Mens amped Decrecdoms IMF wthcatinos- Arvo OTA For more information on how you can make all the right connections with 
station with spt-bar dyna wih ose-anceling tone dialing and ————nise-canceling and Shure ModuLink System 1, call 1-800-25-SHURE. 
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Reliable, Flexible, High Performance 


Dispatch Consoles 


util 
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System Contral - Pentium processors running 
Penta's multi-threaded Windows NT application. 
True multi-tasking with integrated dispatch 
functions including TTY/TDD and ANI. PENT A 
Reliable - Redundant processors and dual power 


supplies assure uninterrupted system operation. 
Excellence in 


Communtications & Controts 


Flexible - Screen layouts offer user programmable 
system configurations for single or multiple 
control regions. 


Tel: 504/ 733-1700 


Expandable - Modular design permits virtually 
www. penta-corp.com 
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CORPORATION 


== ALARM REPORTING VIA PHONE, FAX TERMINAL OR PAGER 


a system integrator. As such, the vendor 

is required to: 

LJ provide and install the latest version 
of proven hardware and software 
necessary to create the new system. 

(ensure all aspects of system design 
and correct any defects to the system 
or make any modifications of the de- 
sign at its sole cost and expense. 

construct and install any towers, shel- 
ters or renovate any facilities if neces- 
sary to comply with the performance 
and acceptance test plan requirements 
of the contract. 


Lesson #9: Create a system test 

The vendor, after completing system 
installation and before final acceptance 
of each phase by your agency, should 
perform integration tests, functional and 
operational tests, and coverage verifica- 
tion under your supervision. All the ele- 
ments of the system must be immedi- 
ately functional and demonstrable to the 
satisfaction of your agency, subject to a 
percentage-of-payment “holdback” 
prior to final payment and transfer of 
title to your agency. 


Lesson #10: Beware of warranties 
One of the challenges of negotiation is 
the tension that exists between customer 
and vendor perceptions relating to war- 
ranties. The procuring agency wants a 
wide net for warranty services, while the 
vendor will propose a list of service ex- 
clusions. Yet the quality of warranty and 
maintenance requirements are crucial is- 
sues in the procurement. Under the terms 
of the Connecticut contract, these ser- 
vices are seamless from the initial instal- 
lation period through any future ex- 
tended warranty and maintenance peri- 
ods. With the exception of the annual 
maintenance payment that will com- 
mence following the end of the warranty 
term, there will be no distinction be- 
tween the quality and service levels of- 
fered. The contract clearly delineates the 
service and maintenance obligations. 


Serving the public trust 

A public entity must take the procure- 
ment process seriously from the date the 
RFP is drafted to the time when the con- 
tract is signed. Vigilance requires inter- 
nal discipline, strict requirements for 
vendors to abide by and accountability, 
The costs of these contracts are too high, 
and the public safety services provided 
by communication systems are too criti- 
cal, toignore. From the beginning to the 
end, it all comes down to words— 
formulated in the RFP, contained in 
vendor responses and “clearly” articu- 
lated in the contract. a 
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Not even Bond 
has it this good. 


SENECA System The SENECA” Secure Mobile Radio Control System represents 
Voice, data a new generation in law enforcement communications. It 
GPS andimages. works with multiple wireless transceivers to provide mobile 


agents with an unprecedented range of secure connectivity. 


This powerful system is capable of everything from remote 


database access and imagery transmission to fingerprint 


identification and position tracking. The SENECA System 
meets APCO Project 25 standards, supporting all of these 
functions with both wideband and narrowband 


communications, ensuring the highest levels of security. 


Harris is continually exploring ways to improve and expand ext /evel solutions 
the field of secure mobile communications. The SENECA WIRELESS 


System puts all the data you need right at your fingertips. 
BROADCAST 


To find out more, call Harris today. GOVERNMENT 


NETWORK SUPPORT 


1-800-4-HARRIS ext.3518 «© 716-242-3667 = www.harris.com HARRIS 
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Custom-fabricated VHF cavity filters. Clockwise: (1) a cavity duplexer 
arrangement; (2) link side and tuning side of cavity [center insula- 
tor for 3/s-inch pipe not installed]; (3) pipe strap attachment on 
strut channel; (4) three-way duplexer [three transceivers connected 
to one antenna]; (5) assembled cavity with black shrink tube; (6) 
both sides of pipe caps, link and tuning. 


Make VHF cavities from 
over-the-counter hardware 


Fabricating simple cavities may seem like work, but space, cost, flexibility and 
ease of tuning make the concept an attractive alternative. 


By Patrick E, Buller 


Often a situation arises where an expen- 
sive VHF cavily is not only big and bulky, 
but it also can result in more insertion loss 
than necessary, An economical approach 
is to fabricate smaller cavities from 
readily available materials. The experi- 
ence can be rewarding and recreational. 

The operation of most VHF-UHF 
cavities is based on the guarterwave 


Buller is an electronics design engineer for the 
Washington State Patrol, Bellevue. WA. He is also 
a member of IEEE, NARTE. RCA. APCO. ARRL. 


theory, where one end of a conductor is 
grounded, leaving the other end at a 
high-impedance (voltage) point. Mint- 
mum insertion loss is one of the goals 
for both notch and pass cavities. Notch 
and pass cavities differ only in the man- 
ner in which energy is inserted and 
removed, Pass cavities have two con- 
nections, one for the insertion of power, 
and the other to remove power al the 
tuned frequency. The pass cavity, when 
used as a notch cavity, will have one 
unused loop or port, A pass cavity can 
simultaneously operate as a notch cay- 
ity if its loop ts tuned with a capacitor 
to a notch frequency and the pass cavity 
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is left tuned to the pass frequency. Notch 
cavities have one coaxial connection to 
remove energy at the tuned frequency. 
This discussion will be limited to the 
notch feature. Using large (4- to 10- 
inch) pass cavities for notch applica- 
lions is an excellent approach, but it’s 
overkill for wide frequency separation. 


Q value 

The term “Q” is a dimensionless 
value defining a “quality of merit” of 
tuned circuits. For a cavity, Q is a mea- 
surement of its narrow bandwidth of 
either pass or notch capabilities. A value 
of Qu (unloaded Q) is directly 
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Nothing y annoys a customer 
more than dropped call. In 
fact, it can lead to ‘Churn, 
which can cost you big money 
in lost revenues, 

With MPD multecalier 
feed forward power:amplifiers, 
you'll increase capacity and 
coverage — reducing dropped 
calls. MPD power amplifiers 
can transmit multiple AMPS, 
TDMA or CDMA signals simultaneously. 
And, integration is seamless, so you 
can easily upgrade your expanding 
analog network to your expanding 
digital network. 

What’s more, our power amplifiers 
are designed for the long-term. 


MPD TECHNOLOGIES, INC. 


Get the } MPIE Power ‘Amplifie ier 
solution, before your revenues 
\ start dropping; 1 tooly = 


8 AMPS Carriers and 2 CDMA Carriers 
Transmitted Simultaneously 


‘to ‘edma2000 = ee 
unmatched flexibility. 

Engineered for just about 
any base station, a single MPD 
amplifier can produce 60 watts 
of output power. Multiple 
amplifiers can also be combined 
to achieve 100, 150, or 200 watts 
and more. 

For more information about 
the superior performance and 
reliability of MPD multi-carrier 
power amplifiers, call today. And, 
increase your base station capacity 
before you drop another customer. 


a subsidiary of Microwave Power Devices, Inc. 


49 Wireless Boulevard, Hauppauge, NY 11788 » Phone: 516-231-1400 x452 * Fax; 516-434-1725 » E-mail: sales@mpd.com * Web site: www.mpd.com, 
MPD is an EEO employer (M/F/D/V). For career opportunities, please visit our web site. 
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Figure 1. Assembly drawings for VHF cavity filter construction. This model has been in service for 15 years. 
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Figure 2. Decibel attenuation vs. frequency of a single-pipe cavity 
directly connected with a coaxial “T.” The shape of the notch is that 


of a low-pass filter. 


proportional to its volume. The larger 
the volume, the higher the Q. It is also in- 
fluenced by the amount of coupling, 
called the “loaded Q,” (Q1.). The relation- 
ship between selectivity (3dB bandwidth) 
and Q is demonstrated in the equation 


Q=Fo+ BW 
where Fo is the center frequency and 
BW is bandwidth. 


As the Q is increased, the bandwidth 
decreases, or sharpens, the frequency 


Synthesized and Crystal 


* Base Stations and Repeaters 
* 29 - 960 MHz 
* Compact Crossband Systems 


ma DANIELS” 


Mmmm ELECTRONICS LTD. 


> 


a high-pass cavity. 


response, Increasing Q for more 
selectivity, the insertion loss increases, 
as determined by the equation 


L = 20 logiw(l + (Qu + Q1.)). 


For a bandpass cavity, Qu and Qt are 
transposed. 

Values of Q range from 2 to 5 for 
broadband applications. such as a 
quarterwave coaxial cable, to that of a 
crystal having Q values beyond 10,000. 
The average Q for a 10-inch diameter 


‘Low Current 


Radio Systems | 


* High Reliability 
* -40°C to +60°C (no degradation) 
* Fast response, no sleep modes 


Call: 800-664-4066 or 250-382-8268 
Email: sales@danelec.com 
Web: www.danelec.com 
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FREQUENCY (MHz) 


155.0MHz 


Figure 3. Decibel attenuation vs. frequency of a single-pipe cavity 
connected with a quarterwave stub, shifting the response to that of 


VHF cavity is about 350. 

For coaxial cable use, cavities use 
coupling loops, usually identified by the 
insertion loss (i.e., 0.5dB, 1dB or 3 dB). 
The 0.5dB loop reduces the Q factor 
more than the 3dB loop. Another way of 
stating it is that a 0.5dB loop loads the 
cavity much heavier than the 3dB loop. 
Operating a cavity at 34-wavelength pro- 
vides a higher value of Q. but it is gen- 
erally not economical. 

The assembly drawing shown in Fig- 
ure ] on pages 34 and 35 shows the de- 
sign and construction of a cavity that has 
been in service for more than 15 years 
without failure. It was fabricated from 
17.5 inches of 1.5-inch-diameter copper 
pipe. The only drawback is its tempera- 
ture tolerance. The cavity is not recom- 
mended for applications where the ambi- 
ent temperature will swing from — 30°F 
to + 120°F, However, it is well-suited if 
the building can be maintained between 
50°F and 90°F, If a reasonable tempera- 
ture environment can be maintained, this 
may be just the thing for you. This design 
evolved because of the ease of repair and 
construction from readily available ma- 
terials found in well-stocked hardware 
stores or at refrigeration-supply spe- 
cialty stores. Coaxial connection to the 
cavity can be made with either type N or 
the common $O239 connectors. Test re- 
sults show the “N” fittings are superior 
when three or more cavities are con- 
nected in any fashion. 

The area of the loop (area between 
conductors) determines the amount of 
cavity coupling. Squeezing the loop 
conductors together decreases the total 
loop area, thereby reducing coupling, 
while increasing the loop conductor 
spacing increases coupling. which in- 
creases attenuation. The photographs of 
selected components on page 32 show 
the final form, 
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26dB of notch. 


Initial adjustment 

Each cavity should be individually 
adjusted to about 25dB if the frequency 
separation is 900kHz or more and to 
20dB if approaching 8OOkHz spacing. 
Increasing the loop area will not only 
increase the notch attenuation but also 
the insertion loss close to the notch fre- 
quency. A spectrum analyzer with a 
tracking generator should be used as a 
tuning aid to display the notch while 
changes to the coupling are made. 

Figure 2 on page 36 shows the fre- 
quency response of a single cavity 


connected directly by a coaxial “T.” 
Note that the shape of the notch is that 
of a low-pass notch filter. Adding a 
quarterwave coax from the “T” to the 


same cavily shifts the response to that of 


a high-pass cavity, as shown in Figure 3 
on page 36. One-eighth-wave cable at- 
tached to the cavity makes the response 
uniform on either side of the resonance. 

Three cavities interconnected with 
quarterwave cables will result ina nomi- 
nal low-pass notch of 80dB. Three cavi- 
ties, each haying a quarterwave stub, and 
interconnected with quarterwave cables, 


COAXIAL RELAYS 


Thousands in use...zero failures! 


¢ Proven Reliability 
¢ Most Configurations 
“Coaxial relay reliability has 
always been a problem. 
About 10 years ago we 
switched to Toh-Tsu Relays 
in our high-power amps. 
Since then we have not 
experienced a single failure!” 
Ted S. Henry 


Henry Radio carries the full line of Toh-Tsu 

relays in stock for immediate delivery. Most 
common configurations and connectors are 
available...a very good prices! 

Call today! 


1.800.877.7979 


@)HENRY RADIO 


2050 S. Bundy Drive, Los Angeles, CA 90025 
Phone: 310.820.1234 FAX: 310.826.7790 


www.henryradio.com 
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FREQUENCY (MHz) 
—2.0-1.5-10-0.5 Fo +0.5+1.04+15+2.0 


Figure 4. (Left) Decibel attenuation vs. frequency of a four-cavity 
assembly tuned at 1.0Mhz spacing, with each cavity adjusted to 


Figure 5. (Above) Attenuation vs. frequency of a six-cavity system 
at 900kHz spacing., with each cavity adjusted to 24dB of notch. 


gives a high-pass notch of 85dB. Con- 
necting each notch filter to a common 
point with another quarterwave cable 
yields a cross-notch duplexer. Figure 4 
above shows the response of four cavi- 
ties interconnected in this fashion and 
tuned at |.OMHz spacing. In this case, 
each cavity was adjusted to 26dB of 
notch. Figure 5 above shows the re- 
sponse of a six-cavity arrangement, with 
each cavity adjusted to 24dB. 


Filtering 

One application for a notch cavity is 
the attenuation of an offending 155MHz 
transmitter generating noise on a 
receiver tuned 800kHz above or below 
the transmitted frequency. Adding a 
one-, two- or three-cavily assembly on 
the output of the transmitter reduces the 
offending noise with minimal attenua- 
tion to the transmitted signal. Where 
available space is a concern, this assem- 
bly can be mounted inside the base sta- 
tion cabinet. Installations are in service, 
using this design, that couple many 
receivers to one line with less than 
Q.25dB insertion loss. The common 
method of connecting two receivers, 
with an impedance-matching harness, 
nets about 3dB power loss. Another use- 
ful application is combining two 100W 
simplex base stations to one antenna. 
The spacing is 900kHz, and insertion 
loss is 1.25dB, resulting in 87W from 
each transmitter going to the antenna, as 
shown in Figure 5, 

These cavities are most economical 
where the spacing between channels 
is greater than 800kHz. Anything 
closer than 800kHz with insertion Joss 
less than 2.0dB requires a cavity Q 
greater than is possible with 1.5-inch- 
diameter pipe. 

Mounting and cabling 
The most economical method of 


mounting these cavities is to use the 
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With only one 
guard, this place 
is easy. 


Now for under $300* 
: you can put your cus- 
tomer’s essential 
personnel in 
two places 
at once. 


Security is 
just one of 
thousands 
of applica- 
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Quick Talk © © 
works in 
every industry. 
Take Any Quick Talk instant 
Switch Or voice notification radio 
Sensor responds to any contact clo- 
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siaiog Stonel a voice message you record. 


Quick Talk watches a door, a 
thermostat, a tank level— 


anything you put a switch or Connect It UP to date on 
sensor on. When the switch To Quick Talk the status 


Record Any 
Voice Message 


changes state Quick Talk 
responds by broadcasting a 
message to radio users on the cus- 
tomer’s system. Put as many Quick 
Talk units On the systemeas you'd like; 
each one will provide 24 hour a day, 7 
day a week coverage and make every 
one of your customer’s security, main- 
tenance, or other radio-carrying 
staff even more productive. 
Quick Talk’s exten- 


Ritron transmitter is programmable 
and available in either VHF or UHF 
frequency bands and supports both 
sub-audible tone squelch (Quiet Call) 
and Digital Coded Squelch (DCS). 
Powered by 6 AA-alkaline cells, Quick 
Jalk will make up to 7,000 transmis- 
sions between battery changes. The 
heart of Quick Talk is its digital voice 
recording technology. Because you 
create your own message, Quick Talk 
i speaks any language 
you'd like, Quick Talk 
will find uses in every 
existing radio system 
from security, to agri- 
culture, to ware- 
housing, to the 
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of critical 
access 
points, machines, 
and storage 
facilities. With 
Quick Talk add-on 
Sales are as easy 
as 1,2,3. 


For complete 
information, including 


sive feature set is com- industry specific application notes, Get 
©00C60 pletely field programmable _ call Ritron at 1-800-USA-1-USA — 
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, ™ ing telephone: The rugged at www.ritron.com. ian katy 
Instant Voice Notification Radio Radio System 
*cost does not include switch or sensor 


® Copyright ©1999 Ritron inc., 505 West Carmel Drive, PO. Box 1998, Carmel, IN 46032 
Phone: 317-846-1201 of 1-800-872-1872. Fax. 317-846-4978, wwn.ritron com 
Quick Talk is a registered trademark of Aitron, Inz 
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Wireless Communication Systems 


pipe-support systems developed for 
electrical conduit, often known by the 
trade names Unistrut or Superstrut. The 
pipe straps do not affect the tuning when 
fully tightened. Heat-shrink tubing of 
sufficient length is placed around the 
1.5-inch copper tubing to isolate the 
copper metal from the steel mounting 
hardware. This prevents the dissimilar 
metal electrolysis from taking place. A 
benefit of the mounting scheme is that 
the entire coax and cavity is dc-isolated 
from the mounting assembly, which pre- 
vents unwanted ground loops. 

Always use double-shielded or solid 


outer-shield cable to interconnect 
cavities and also to connect to the equip- 
ment and antenna. Single-shield cable, 
such as RG8/U or RG58/U, has too 
much leakage and prevents maximum 
attenuation. It is also a source of 
extraneous radiation. 


Success stories: Interference 

The Washington State Patrol (WSP) 
was receiving severe interference on 
155.580MHz from another transmitter 
on 154.740MHz located several hun- 
dred feet away in another public safety 
building. The WSP receiver desense 


NEED PERFORMANCE? 


MAXRAD LOW PROFILE. CHALLENGE US. 


ENGINEERING + PROTOTYPING » MANUFACTURING 


Building a low profile antenna to cover 


a narrow range of frequencies is simple. 


Se cr ene eee eee 
We have solved the toughes 


Introducing the new Maxrad Low Profile 
Vertical antenna series covering the entire 806-960 
MHz or 1700-2500 MHz frequency ranges with just 
two models. No tuning required. Challenge us: we 
outperform the competition—guaranteed. 


t mobile and base 


How about field-proven parabolics or a broadband 
weatherproof yagi? Need an omni that outperforms 
the pack? Are you looking for a WLAN or PCS panel 
solution? Don't forget about our other UHF, VHF, 
800/900 MHz, 2.4 GHz and 5.8 GHz ISM products. 
Trust Maxrad to offer the breadth of antenna 
solutions you need. 
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measured 35dB. A two-pipe cavity 
(40dB attenuation) was installed on the 
offending transmilter’s transmission 
line, which eliminated the desense. The 
transmitting power output was 95W 
without the filter and 93W (0.09dB loss) 
after the filter was installed. Both par- 
ties are pleased with the results. 

Another case involved the National 
Weather Service (NWS) transmitter at 
162.550MHz, U.S. Customs at 
165.2375MHz and WSP’s repeater 
transmitter on 155.580MHz mixing, 
which created interference to WSP’s 
repeater input. A four-pipe cavity was 
installed on the repeater input with two 
cavities tuned to the U.S, Customs out- 
put frequency and the other two cavities 
tuned to the NWS frequency, which 
eliminated the problem. 

In the third case, the FBI needed a 
remote receiver at one of WSP’s com- 
munications site. The frequency separa- 
tion was more than 7MHz, making the 
installation of a two-pipe cavity more 
attractive than the installation of 
another antenna for the FBI. The two- 
pipe cavity coupled the two receivers to 
the single antenna with only 0.20dB of 
insertion loss. The common approach of 
using 75Q) quarterwave cables and a 
coaxial “T” would have resulted in more 
than 3dB of loss. 


Combining radios 

The most useful application is com- 
bining several] transmitter and receivers 
to one antenna. Having separate anten- 
nas for each transmitter often generates 
problems in fringe areas. A mobile unit 
will find a hot spot for two-way commu- 
nication on a given channel, but when 
the unit moves to another channel, com- 
munication is lost if the antenna is on 
the other side of the tower or, worse yet, 
if the antenna is much lower on the 
tower than the antenna used for the 
initial contact channel, Combining both 
radios to the same antenna provides 
identical communication capabilities. 
In other words, the hot spot is the same 
for both channels. An added benefit to 
this application is fewer antennas 
required on the tower. As many as four 
transceivers can be coupled on one 
antenna with these pipe cavities. 


Maintenance 

If the insulator inside the 3/s-inch pipe 
fails because of a voltage breakdown, it 
can easily be replaced. Remove both 
end caps and insert a rod inside the 
3/s-inch pipe to force the Teflon insula- 
tor oul. Insert a new insulator from the 
tuning side of the cavity. a 
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HOW MUCH does it cost to handle the 
radio dispatch requirements of most 
emergency communications centers? 
How much to network up to sixteen 
Video Consoles? How much if each 


HOW MANY channels, telephones, 
screen buttons, icons, resources, 
integrated features, and options are 
supported with a Video Console? 
With Zetron, more than you 


Console supports more than one - might think! 
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WITH ZETRON, LESS than Model 4217NT Video Console great, Zetron’s Video Console 

you might think! is EQUAL to the Task. 

Ol Runs under Microsoft® El integrated Instant 
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Works in Parallel with @ Touchscreen/Keyboard 
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Computer-aided dispatch 
comes to the Ozarks 


Stone County, MO, turns to Windows NT-based CAD to facilitate 
consolidation of emergency services response. 


By Simon Aleman Jr. 


In the past, computer-assisted dis- 
patch (CAD) systems were out of fi- 
nancial reach for all but the largest cit- 
ies and wealthiest communities. Now, 
new technologies are delivering the 
benefits of emergency response auto- 
mation to even rural areas in middle 
America. One such example is Stone 
County, MO, a small (30,000 citizens) 
but fast-growing county adjacent to the 
country-music tourist attractions in 
Branson, MO, and the Ozarks recre- 
ation lakes. 

Stone County was faced with rapid 
population growth, a swelled tempo- 
rary population during peak tourist sea- 
sons, no emergency 9-1-1] service and a 
push from citizens for an automated 


system. County officials decided to 
build a centralized, consolidated dis- 
patch operation to handle calls for po- 
lice, fire and ambulance services. 

Newer CAD systems, unlike the pro- 
prietary systems of the past, are based 
on hardware and software industry 
standards and deliver the ease of instal- 
lation, reduced operational costs and 
flexibility for upgrades that Stone 
County requires. Using computers to 
automate 9-1-1 public safety answer- 
ing points (PSAPs) and dispatch cen- 
ters, including fire, emergency medical 
services (EMS) and law enforcement 
services. CAD provides an automated 
method of logging calls, dispatching 
units and tracking activities. This 
makes emergency vehicle dispatch op- 
erations more efficient, more manage- 
able and easier to track. 
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Stone county has nine volunteer fire 
departments that must be coordinated 
in the dispatch system, as well as two 
EMS districts, a county sheriffs de- 
partment and multiple city police 
forces. To address the county’s need for 
advanced integration of disparate ser- 
vices, Malcom Vedane., director of 
emergency services for Stone County, 
required a CAD vendor with the sys- 
tems and expertise to handle the vari- 
ous reporting needs of the three emer- 
gency categories, as well as the ability 
to accommodate different jurisdictions. 

Currently, Stone County relies on 
two dispatch centers, one operated by 
the county sheriff’s department and the 


Aleman is founder and vice president of product 


marketing for Global Dispatch Technology, Okla- 
homa City, 


www.mrtmag.com 


a Hutton OnLine — the fastest, easiest, 
most secure way to research and purchase wireless 
communications and power systems products. 
Hutton OnLine gives you an electronic catalog, an 


interactive ordering system, and an automated 
customer service application on the Hutton web site. 
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© 24/7 access 
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Online ordering 
Order tracking 
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Hutton OnLine is one more reason to make Hutton 
your First Choice in wireless distribution, 


Register today to use Hutton OnLine at 


www.huttoncom.com or call your nearest Hutton 
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On-screen political mapping allows 
CAD to pinpoint locations. 


other within the Kimberling City’s po- 
lice department. Neither center has sig- 
nificant automation. Because the exist- 
ing decentralized structure was incon- 
sistent with a 1996 referendum in 
which Stone County voters approved 
funding for both new 9-1-1 and CAD 
systems, county leaders chose to give 
voters the opportunily to once again 
make an investment in the future of the 
county's emergency systems. In a bold 
move toward progress and integration, 
the citizens overwhelmingly approved 
the construction of a new, centralized 
dispatch center in 1998. The county 
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is dramatic. 


Our headsets have a certified Noise Reduction Rating (NRR) 
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protection. 


improve safety on the job 
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B. David Clark company 


INCORPORATED 
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plans to be fully operational by Decem- 
ber 1999. [The center’s implementa- 
tion will be covered in a future issue of 
MRT.) 


Growing pains and rough terrains 

Stone County faces peculiar popula- 
tion challenges. In close proximity to 
the numerous entertainment complexes 
of Branson as well as nearby recre- 
ational lakes, the county’s population 
can expand to a million people in the 
spring and summer when tourists flock 
to these popular destinations. The tour- 
ist season brings more car accidents, 
traffic jams and other routine roadway 
mishaps that place a burden on emer- 
gency services. 

In addition, the county’s permanent 
population is climbing, making Stone 
the second fastest-growing county in 
Missouri. To accommodate the rapid 
growth, Vedane sought a CAD system 
with the flexibility and scalability to 
grow along with the county. 

Stone County officials also have a few 
geographical quirks to worry about. The 
county is long, north to south, but narrow 
and crisscrossed by mountain ndges. Be- 
cause Stone County has many hills, the 
new dispatch center requires high ground 
so that radio signals transmitted from the 
center can reach all parts of the area. To 
accomplish this goal, the county is build- 
ing the center on a ridge about 1,400 feet 
above sea level. Radio repeaters are also 
being installed throughout the county to 
push signals to outlying areas. 

“We can’t change the roads, 
straighten the curves or shorten the 
mileage between a fire station and a 
burning house,” Vedane said. “The only 
thing we can do is get the call into the 
dispatch center, get the call defined as to 
what is needed as quickly as possible 
and then instantly dispatch and do ev- 
erything we can to make sure the driver 
has the tools to get there via the shortest 
route possible.” 


Matching necessity with CAD 

After considering reporting capa- 
bilities, mapping features, affordability 
and the ability to coordinate multiple 
fire and police departments, as well as 
ease of use and training, Stone County 
selected CAD Assist 2.4 from Global 
Dispatch Technology. 

“What particularly interested me 
was Global Dispatch Technology’s 
willingness and ability to make product 
enhancements that suit the needs of a 
moderately sized yet dynamic county 
like us,” Vedane said. “Quite frankly, 
we were looking for somebody who has 
the system flexibility to fit us. We 


www .mrtmag.com 


Register Today! 
For th 
ITA/USMSS Private Wireless 


Spectrum Management Conference and Exposition 
Grand Hyatt, Washington, D.C. ¢ October 27-30, 1999 


Technical Seminars, Legislative and Regulatory Sessions and 
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Join us in Washington for this year's annual conference, 
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Ray Wisniewski 
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e-mail: ray@ita-relay.com 
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A CAD 
workstation 
screen allows 
the dispatcher 
to track 
incoming 911 
calls, messages 
sent and 
notifications 

to mobile 
response units. 


found that with CAD Assist and Global 


Dispatch.” 

The CAD software is based on map- 
ping technology, digitized information 
rather than purely database informa- 
tion. The system is designed for dis- 
patch centers serving communities less 
than 250,000 people. The software is 
customer-configurable and works on a 
Windows NT platform. As many as 45 
layers of physical and political land- 
marks (streets, hydrant locations, com- 
mercial business, ete.) can be overlaid 
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= 


on the mapping, which is based on 
BLR subscription maps. 

By making emergency vehicle dis- 
patch operations more manageable 
and easier to track, the CAD system 
is helping Stone County achieve the 
increased efficiencies its citizens ex- 
pect. Now, emergency services man- 
agement can program custom infor- 
malion into the system, such as what 
specific type of response vehicle 
should be dispatched to particular 
types of incidents. This relieves the 


51 - 100 units $122 each 
over 100 units $115 each 


Paging and Wireless 
Service Center 


hup://www.pwservice.com 
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individual dispatcher from the pres- 
sure of making spur-of-the-moment 
decisions about which units to send. 

The CAD system’s flexibility and 
mapping functionality are critical 
tools that help Stone County commu- 
nicate and coordinate resources 
among its various agencies. The abil- 
ity to easily change zones—that is, 
the zone from which a unit responds 
to an incident—was a particularly im- 
portant consideration, given the rapid 
development and population growth of 
this area. Stone County can update 
the system to include new subdivi- 
sions and commercial developments 
in the mapping database. 

With all these features working to- 
gether, the CAD system instantly lets 
dispatchers know from what district a 
call originates and also identifies which 
emergency agency should respond. Be- 
cause the county’s law-enforcement 
agencies operate in geographic districts, 
each agency has a district from which it 
collects taxes and provides service. All 
this information is identified in elec- 
tronic maps within the CAD system, and 
each address in the database is accom- 
panied by its district information and 
the emergency agency that provides ser- 
vice in that district. From this database, 
Stone County is customizing its applica- 
tion of the software by adding informa- 
tion on which agencies provide back-up 
help in particular zones. 

Flexibility in report writing was also 
a central consideration for Stone 
County. The CAD system is designed 
to produce reports tailored for law en- 
forcement, fire and EMS agencies that 
include patient name and information, 
mileage the unit travels to the incident 
scene, automatic location identifica- 
tion (ALI) and automatic number iden- 
tification (ANI]), response time and 
other customer-specified reports. The 
mileage information, in particular, is 
important because emergency agency 
billing is based partially on how far 
units travel to an incident. 

The benefits of Stone County’s new 
CAD system are readily apparent to the 
leaders of the region’s emergency 
services. 

“Our area faces the kind of complex, 
growth-related management challenges 
that are typical of municipalities our 
size,” Vedane said. “Now that these 
cutting-edge CAD technologies have 
been made affordable, we can capital- 
ize on the amazing advantages of auto- 
mation. We’re extremely pleased with 
CAD Assist and look forward to the 
many opportunities its flexibility pre- 
sents for us.” 
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MRT does some crystal-ball gazing with Gary E. Kaiser, the new president 
of Lake Mary, FL-based public-sector software provider HTE, 
and his public safety and justice systems director, Don Nagle. 


By D. A. Keckler 

Real-time communications, hazard- 
ous situation information and manage- 
ment of resources are all roles mobile 
data will play in the future for 
firefighters. A recent study by the Pub- 
lic Safety Wireless Network (PSWN) es- 
timated that among fire and EMS agen- 
cies with more than 100 operatives, less 
than a third currently use mobile com- 
puting. However, the study projected 
that level of usage will double by the 
end of this vear. To find out how mobile 
data will be implemented, MRT visited 
with Gary E. Kaiser, a former firefighter, 
and county administrator, who in April, 


assumed the job of president and chief 


operating officer with HTE, a Lake 
Mary, FL, developer of software for 
government applications, During our 
conversation, we were joined by Don 
Nagle, director of public safety and jus- 
tice systems for HTE. Nagle is a past 
contributor to MRT (“Virginia Agency 
Speeds Queries and Dispatch with Mo- 
bile Data,’ June 19 


MRT: Gary, your background is in 
fire and county management, and now 
you've switched over to the private sec- 
tor. Could you discuss this transition? 

KAISER: | spent about five und a 
half years with the city of Altamonte 


Gary E. Kaiser 
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Springs, FL, and then I spent 25 years 
with Seminole County [north and adja- 
cent to Orange County and Orlando, 
FL], ] was hired as the chief fire admin- 
istrator, initially, and about two years 
later, | was named director of public 
safety, and they reorganized county gov- 
ernment, and that included everything 
other than law enforcement. It was fire/ 
rescue, EMS [emergency medical ser- 
vices], communications, telephones, 
9-]-1, dispatching, animal control and 
emergency management. About three 
years ago, they had a change in county 
management, and they drafted me to be 
county manager. | served in an “acting” 
capacity for a few months and tried to 
get them to do a search and hire some- 
one, and they wouldn't do that, so | took 
the job permanently. I retired here in 


Keckler is features editor, Mis email address is: 
david_keckler@intertec.com 

The software applications illustrated in this 
feature are developed and marketed by HTE. The 
images represent the company's Fireline soft- 
ware suite. 
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and manufacture of sophisticated 
communications consoles, Orbacom is 
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critical emergency call and response 
situations. Orbacom’s new generation of 
TDM-150 Communications Control 
Consoles is not only state-of-the-art, but 
also sets the stage for efficiently 
expediting your immediate emergency 
communications needs, as well as 
effectively fulfilling your ever-expanding 
future response requirements. Some 
outstanding features of Orbacom’s 
TDM-150 include Multi-Level Trunking 


"Drag & Drop" Instant Screen Creation, 
Multi-Function Screen Grid, On-Screen 
Alarm Notifications, Windows™ 
Applications and many more user-friendly 
operations. The ultimate bottom line is 
that you and your community will 
appreciate knowing that when it comes to 
protecting life and property, you can 
depend on Orbacom’s technology to help 
you transmit vital instructions, when every 
second counts. For more information, 
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Windows is a registered trademark of Microsoft, Inc. 


April with 25-and-a-half years. 

It was an interesting time. I spent 
some time as a police officer when I was 
in Altamonte Springs and as a reserve 
deputy sheriff for Seminole County. 

MRT: What were your motivations 
for taking a job in the private sector? 

KAISER: It’s something that has in- 
terested me for years. I’ve tried to fol- 
low a lot of the private sector business 
and tried to employ a number of busi- 
ness techniques and strategies in gov- 
ernment. In fact, we had re-engineered 
Seminole County government in the last 
three years, and if you look at our Web 


page, it says “Seminole County: It's a 
business doing government work.” I en- 
joyed doing that. and I also did private 


consulting on the side for a number of 


years. And as a secondary income over 
the years, | did real estate syndication, 
so the business market was not some- 
thing foreign to me. 

MRT: HTE has a current $1.6 million 
contract to provide a public safety soft- 
ware system for Leavenworth, KS. 
What other projects are in the works? 

KAISER: East Point. GA. just 
bought our entire software suite— 
everything—for $4.6 million; there's 
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also Alexandria, VA, Providence, RI, 
and Tyler, TX. 

MRT: With the intention of being a 
complete software provider, are you 
finding package deals more common 
now, with public safety, fire, EMS and 
services all wrapped together, or does it 
tend to be more discrete among those 
individual agencies? 

KAISER: | think we're seeing a tre- 
mendous activity in the package aspect 
of it. 

MRT; There seems to be a lot of 
politics in some jurisdictions, with 
fire and EMS trying to keep on sepa- 
rate sides of the street. Is this a com- 
mon or isolated situation? 

KAISER: I think there’s a long his- 
tory of that. That’s just the nature of it. 
I've seen it over the years not only 
among police, fire and EMS but police- 
to-police and fire-to-fire. You see it in 
federal government agencies. with 
DEA, Customs and Treasury. We've all 
known people that have worked in those 
organizations that pretty much all tell 
the same story. That's just the nature of 
the beast. 

MRT: As an administrator, you've 
had to work with budgets, and trimming 
budgets. When it comes to software 
suites and large communications sys- 
tems. there are always budgetary 
concerns. Does “one size fit all”? How 
does it vary between a large city and one 
with less than 100,000 people? 

KAISER: I think you have to look at 
the individual needs of the community, 
and that’s what we do very carefully. ] 
think you need to do that nationwide. | 
agree (hat governments, in general, in 
recent years have had to trim tremen- 
dously and to become competitive and 
to compete with private enterprise. To 
that end, in Seminole County, for ex- 
ample. where I was manager, we 
outsourced our entire information tech- 
nologies [IT] operation. We felt that our 
core business was serving citizens in the 
manner of paving streets and providing 
those services that they couldn't provide 
for themselves—police, fire. emergency 
medical. emergency management, di- 
saster recovery and those kinds of 
things—and to stay away from those 
things that we did not do well, that were 
not our core business. We look at the 
technology and want the resu/t of that. 
We want the reports generated and the 
data and so forth so we can use that as a 
management tool. But in doing so, we 
said “We shouldn’t be in the computer 
business: the computer people should be 
in the computer business.” So we 
outsourced the entire operation and 
asked that to be managed. 
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Consequently, we were able to re- 
cover a three-and-a-half-year backlog. 
We were able to modernize all of the 
equipment. We went to a PC-leasing 
program and were able to replace, over 
a two-and-a-half-year period of time, 
virtually every PC that we had. So it 
brought us up to speed very quickly in 
the technology. 

MRT: We've heard that same issue 
(“core competency”) raised in the pri- 
vate sector, such as for utilities [“Com- 
munications Outsourcing to Utility 
Companies,” MRT June 1998}. 

KAISER: Absolutely. Look at the 
deal that’s out on the street right now 


‘This has been a 
negiected funding 
target ... called 
“disaster services,” 
or “civil defense” 


or ... “emergency 


management,” but 


it is ... the fire 
services.’ 
—Kaiser 


for San Diego. That's a billion-dollar- 
plus deal. 

MRT: How do you handle acommu- 
nity that’s ata zero level with data expe- 
rience? How does HTE assist acommu- 
nity with needs assessment for fire or 
EMS data? 

KATSER: One of the first things you 
want to establish is: Do they really want 
to do it for themselves, or are they look- 
ing ata multijurisdictional, multifaceted 
approach? Don can address that, because 
he’s involved with that on a daily basis, 

[Nagle joins the conversation. | 

NAGLE: What we look at initially is 
population base and calls for service. 


We want to see what kind of technology 
they re running now, as well as what 
their capability is to staff it, so that we 
can be walking through the door witha 
“market basket” of products, as opposed 
to walking through the door and saying 
“This is what our product is, and this is 
right for you.” We have two CAD sys- 
tems, we have one records management 
system, and we have multiple core sys- 
tems. We want to be able to walk in the 
door and provide solutions. I know that 
sounds corny, but nota lot of software 
companies out there in this market have 
multiple capabilities to do that. 

MRT: |s it the modularity and inter- 
connection capability of the software 
that creates that opportunity? 

NAGLE: It is, but it’s also the differ- 
ent platforms that they run on. If you've 
got a small- to medium-size department 
with a limited DP statf and capabilities, 
we're going to recommend a host-based 
system. [f you've got a technical staff, 
we're going to walk through the door 
and bid a client-server environment, an 
NT environment. 

MRT: What is your estimate of the 
penetration of mobile data into EMS 
and fire markets? 

NAGLE: [ think we’re just at the tip of 
the iceberg. Gary and | were discussing 
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that we've done a huge market share in 
law enforcement because of the funding 


mechanisms that are in place and all of 


the federal grants that have come down 
the road over the last 10 years. Also. that 
money is used to bring police officers to 
the street and for mobile data environ- 
ment. Inthe fire departments and the 
EMS services, there hasn’t been a rev- 
enue stream for them to accomplish 
those projects, except with their own 
budget, which is difficult at best. There 
are alot of very good programs that have 


come torward over the last couple of 


years, and great technology for fire ser- 
vices and EMS, but it’s not even re- 


‘We want to take 
what’s on the 
desktop in front of 
the dispatcher, or 
within the fire 
station, and put it 
in a remote 
wireless 
environment.’ 
—Nagle 


motely close to the penetration the law 
enforcement side has had. 

MRT: We've noticed recent federal 
legislative efforts, such as H.R. 1168, to 
make billions in funds available to local 
fire operations through the Federal 
Emergency Management Administra- 
tion (FEMA), including money for com- 
munications, Could that be a boon for 
getting that penetration? 

NAGLE: Absolutely. I’m sure that 
Florida and the wildfires we had last year 
played a significant role in that issue. 
Communications issues that were taking 
place. and the mobile data issues with 
that, in trying to coordinate responses, 
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were astronomical. That’s good news for 
us, too. We've watched that very closely. 
We actually have a grant- writing pro- 
gram on the law-enforcement side where 
we provide services for our customers. 
We help them write the grant and pro- 
vide a grant writer for them to obtain this 
type of funding. 

MRT; Is that program limited to law 
enforcement, or will it be expanded? 

NAGLE: Absolutely, we'll expand it. 

KAISER: | think you’re also seeing 
a reaction, not only to the wildfires, but 
also to Hurricane Andrew, to Hurricane 
Hugo, to the Oklahoma City kinds of 
events where FEMA has had a major 
presence, and the fire services have had 
a presence and a response via what used 
to be “emergency management” that’s 
unprecedented in the past. [ think the 
federal government has recognized the 
intricate role the fire services play in 
that initial response and it’s said “This 
has been a neglected funding target for 
years, but yet is a major response com- 
ponent.” In years past, it was called “di- 
saster services,” or “civil defense,” or 
more comtemporarily “emergency man- 
agement,” but it is, for the most part, the 
fire services. So ] think they're saying 
“We've watched this happen. We've 
seen significant deficiencies in commu- 
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nications in multi-agency responses.” 
All of these events were way beyond the 
capabilities of any one or two agencies. 

In Hurricane Andrew, I was down 
there the morning after the hurricane. We 
sent two strike teams down there. Our 
county provided a mobile emergency 
operations center adjacent to the Home- 
stead city hall for the first days of opera- 
tion. That, coupled with the wildfires, 
has changed awareness dramatically. 

MRT: What capabilities do software 
and mobile data now offer to cope with 
these types of events? 

KAISER: I think being tied into AVL 
and GPS and imaging. They need real- 
time mapping. They need to be able to 
send over photographs for the EMS side. 
Don and I were discussing the large per- 
centage of calls that are EMS-related 
with trauma issues where you can send 
that data directly to a physician in an 
emergency room in real time and he can 
see the mechanism of injury. Those 
kinds of things have profound effects. 
Like everyone else, they need informa- 
tion now, in real time. The problem is 
bandwidth and all the other issues that 
the FCC has been struggling with over 
the last several years. 

MRT: You've anticipated our direc- 
tion. How can technology help get 
mobile data on-line, given existing 
bandwidth problems for voice 
communications? 

NAGLE: In every single scenario, it’s 
never the same. If there’s an embedded 
infrastructure, we want to work with it. 
If there’s not, then it’s CDPD that we’re 
dealing with and depending on the cov- 
erage and other issues that are associ- 
ated with that. It’s never “‘one size fits 
all,’ and I don’t see that going away. All 
of public safety—law enforcement, fire 
and the EMS side—all face the same is- 
sue. The issue has been, and will con- 
tinue to be, the availability of frequen- 
cies and bandwidth. Until we address 
that issue on a federal basis, and some- 
body makes a hard-and-fast decision, I 
don’t see that problem going away. 

KAISER: What you’re seeing is a 
collision between a bona fide public 
safety need and the commercial applica- 
tions and the money that’s involved. 

MRT: What do you mean by “a 
collision?” 

KAISER: How competitive the com- 
mercial market is, and the ability or in- 
ability of the FCC to deal with these 
issues in a timely manner .... 

NAGLE: It’s the auctions of frequen- 
cies for PCS and other systems that have 
come forward. Public safety has a prob- 
lem because, obviously, the FCC is 
looking at both sides of the ledger, the 
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public safety/public interest side as well 
as the commercial side of the endeavor. 

MRT: Public safety communications 
officials have told us that although Con- 
gress is diverting a large chunk of spec- 
trum reclaimed from HDTV conversion 
to public safety, it may be as long as 10 
years before it can be effectively used. 

NAGLE: And you face the issues of 
embedded infrastructures, backward 
compatibility and additional funding to 
new technologies and frequencies that 
are coming forward. 

MRT; It seems like it has a chilling 
effect on new applications that could be 


offered, such as fingerprint transmis- 
sion, real-time video and response type- 
dependent assignment of bandwidth. 

NAGLE: We were talking about 
CDPD, and how that hasn’t taken off in 
terms of the coverage in so many areas 
as quickly as everything else did be- 
cause it looks like the providers are 
building that infrastructure “pay as you 
go” instead of being willing to step out 
there like they did with PCS and every- 
thing else and take these huge gambles 
that “if you build it, they wil] come.” 
That’s holding things up. 

MRT; In specific software applica- 
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‘If you encounter a 
situation that 
escalates very 
quickly, what else 


tions, how important is encryption be- 
coming for mobile data? 

NAGLE: We're just starting to take a 
look at it now. We've got a new mobile 
data product called Mobile Data 
Browser that was driven by our custom- 
ers coming back to us and saying “We 
want our mobile data to really look like 
what’s on our desktop.” We're just start- 
ing to take a look at the encryption side 
of that whole issue as we bring to the 
table the additional switches that attach 
to the CAD system. 

MRT: HTE’s main fire data program, 
“Fireline.” is actually a software suite 
with add-on modules. How was that 


can you count on?’ 


—Kaiser 


program developed? 

NAGLE: The goal and objective for 
us here is that we want to sell product 
suites. We want to take what’s onthe 
desktop in front of the dispatcher or 
within the fire station and put it in a re- 
mote wireless environment. So we’ ve re- 
ally taken all the issues about fires, in- 


spections and CAD systems in front of 


the dispatcher and taken them to the 
Fireline product, which is wireless. 
MRT: How does mobile data make a 
difference to the personnel in the field, 
in terms of personal safety, speed of re- 
sponse and successful conclusion to an 
incident? What does this really mean to 


the person on the fire line? 

KAISER: Well, information is 
power, And information in that business 
is also safety. It’s their ability to access 
it themselves quickly, and without de- 
lay, and whatever piece of that informa- 
tion that they want or want to highlight. 
It just gives them greater control, faster. 

NAGLE: They're looking at this as 
they're responding to an incident or a 
fire call. Their expectation has now be- 
come “Not only do we want to know 
where it is—show us a map of exactly 
how to get there and what is the best 
route for us to accomplish that—we 
want to see a blueprint of the building 
that’s involved. [ want to know a 
premise history of all the calls that have 
taken place there in the last six months, 
or a year, from computer-aided dis- 
patch, and I also want to know what the 
last fire inspection looked like.” 

That is an expectation. From my 
background, which was law enforce- 
ment, that is the way that mobile data 
evolved. It was more information to that 
guy on the screen, so there was quicker 
response and better officer safety. 

KAISER: It helps the responder de- 
velop his response to different sce- 
narios. For example, in a mass-casualty 
situation, it helps tremendously to have 
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some kind of visual on what you're go- 
ing to encounter in terms of floor plan, 
or lot layout or location accessibility, 
rather than just pull up there and only 
have a single-dimensional view. There’s 
a huge advantage there. 

MRT: What about the flow of infor- 
mation the other way, from the field 
back to the base? Is it as important for 
fire as it has proved in law enforcement? 

KAISER: It’s every bit as important. 
Not only for accountability but for the 
management of resources. It’s what you 
have available at that point in time, what 
is going on, the impact on what your 
inventory is and how you handle simul- 
taneous situations. 

More importantly, if you encounter a 
situation that escalates very quickly, 
what else can you count on? 

MRT: What is the blue-sky future for 
public safety mobile data? What kinds 
of things can we look forward to in the 
next five or 10 years? 

NAGLE: It gets back again to the 
bandwidth issue. We had a lot of talk over 
the last several years about live-scans fin- 
gerprints and mug-shot imaging and all 
of those things for the law enforcement 
side. On the other side of the issue, on the 
fire and EMS side, every fire department 
that we deal with is looking for systems 
Status management, where they can take 
historical data files, data based on times 
of day and days of the week, and really 
position their equipment appropriately 
for the fastest response. 

MRT: So there is a predictive factor? 

NAGLE: Absolutely, based on time 
of day and the types of incident that the 
historical files will bring forward. 

KAISER: And it’s very accurate; it’s 
very effective. There’s a lot of dimen- 
sions to that: weather, time of year, holi- 
days, all kinds of things. As you get near 
the holidays, it’s knowing that suicide 
rates go up and knowing where your tar- 
gel populations are for that. 

In terms of equipment, certainly the 
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‘There are multiple 
databases out 
there; it’s 
successfully 
integrating all of 


the different pieces 
to come up with 
what you need at 
the user end.’ 
—Kaiser 


manufacturers will keep evolving, but I 
think the majority of it will be software- 
driven. | think the possibilities there are 
extremely exciting. There’s a lot out 
there right now that could be used in 
terms of hardware, that, because band- 
width and frequencies haven't settled 
out, would be employed, and you’d have 
software programs for that if the green 
light was given. 

Just reflect back on GPS. About 10 
years ago, our county was chosen asa 
test site for one of the first mobile GPS 
systems for navigation .... They had the 
technology—the satellites were there— 
but they hadn’t worked out the delivery 
system to take advantage of that. That’s 
the limiting factor in terms of what we'll 
see in the next five years. We're hung up 
right now to a great extent in the public 
safety community by the limitations of 
the FCC. 

MRT: What about the expansion of 
databases? 

KAISER: Not only expanding, but in- 
tegration of different sources is the key. 
There are multiple databases out there; 
it’s successfully integrating all of the dif- 
ferent pieces to come up with what you 
need at the user end, The tax assessor, the 
property appraiser, the GIS mapping. the 
CAD, the AVL— it’s when you can link 
all of that together in real time and over- 
lay multiple layers of GIS maps ona 
given specific location, water mains, gas 
mains, flood plain, elevations, all those 
kinds of things. They’re all there— 
they're just out there, in many cases, 
separately. Our company is geared to- 
ward integrating all of that and providing 
that as a package. 

MRT: So it’s the data equivalent to 
the calls for interoperability in voice 
communications? 

NAGLE: We refer to it as “total inte- 
gration.” In the Alexandria, VA, con- 
tract, we're doing an integration with 
the city’s GIS system, and it’s primarily 
for the fire department. a 
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Red skies 


and 


Se ae 


green lights 


Two public safety agencies whose communications systems 


must meet the challenges posed 


discover that eme 


By Jody Steinberg 


Emergency preparedness is a major 
component of public safety, and emer- 
gency radios provide a critical link that 
enables those plans to run smoothly. An 
increasing number of city and regional 
governments are upgrading radio com- 
munications equipment, including 
800MHz or 900MHz trunking systems. 
The goals of these upgrades are: 

QJ to increase the reach of communica- 
tions within a region. 

Q) to expand interoperability to include 
more local agencies (i.e., linking fire 
and police to sheriff, military, water- 


Steinberg is communications manager for the 
Advanced Charger Technology division of Enrev, 
Norcross, GA. 


PAS 


works, electrical, ambulance, etc.). 
1) to replace outdated systems before 
they become obsolete. 

Q to keep up with growth. 

{} to implement lessons learned from 
previous large-scale disasters. 

Oto comply with E 9-1-1] and Project 25 
standards. 

This need for quick response times 
and dependable communications has in- 
creased demand for two-way radio bat- 
tery chargers. Two public safety com- 
munications officials, one in the British 
West Indies and the other in Florida, 
faced similar challenges to their 
communications preparedness— 
weather and tourism. They did their 
homework and researched communica- 
tions and emergency response. They at- 
tended APCO conferences and con- 
sulted colleagues and industry profes- 
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by heavy tourism 


sionals. Both developed plans for emer- 
gencies that also work under everyday 
circumstances, and both looked at the 
short- and long-term costs. They also 
included battery chargers that use a dy- 
namic electrochemical waveform tech- 
nology, called Enrev, in their proposals 
for new trunking system equipment. 
(See “It’s a Portable Life. But Things 
Can Get Better,” MRT, June 1999.) 
Solutions to battery problems that have 
plagued radio communications are be- 
coming an up-front priority in system 
acquisitions. Their role as the “weak 
link” in critical communications will be 
tolerated no longer. 


Crown colony communications 

The Cayman Islands. located in the 
Caribbean Sea, are known for their hos- 
pitality, breathtaking natural beauty and 
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incredible coral reefs. A haven for tour- 
ists as well as businesses welcomed by 
the Islands’ tax-friendly policies, the 
three islands that make up the Caymans 
are home to people from all over the 
world. The tropical climate responsible 
for the Cayman Islands’ attractiveness Is 
the same climate that can brew up a 
nasty tropical storm, or even a hurri- 
cane, with litthke warning. Progressive 
public safety planning to meet these 


challenges has led to the introduction of 


E9-1-1 services (which first required 
street naming and mapping), develop- 
ment of a comprehensive emergency 
plan for the hurricane-prone islands and 
the installation of a new trunked com- 
munications system. 

The Caymans’ emergency plan Is 
overseen and implemented by a steering 
committee of 12 members, each direct- 
ing one response division. The commit- 
tee members are responsible for ongoing 
preparedness training and immediate 
implementation in case of an emergency. 
They are also responsible for staying in 
contact with one another at all times dur- 
ing an emergency, which makes radio 


communications a critical component of 


the plan. Telecommunications Director 
Michael Kiron also oversees the commu- 
nications commillee, 

“During preparations for Hurricane 
Mitch, we realized we needed some- 


thing to increase the dependability of 


batteries because in the field, batteries 
go dead in high-need situations. The 
Activator chargers would have defi- 
nitely been helpful then,” said Kiron. 
“We're responsible for the entire com- 
munications system and infrastructure 
for three islands, two radio systems and 
over 1,000 radios. [ have to look at 
emergency preparedness when we do 
anything new, as we have to be prepared 
to respond to any kind of major event, 
be it a hurricane or other disaster.” 

Kiron and Cayman Islands Fire Of- 
ficer Rosworth McLaughlin attended 
APCO '98 in Albuquerque, NM, to look 
for ways to improve the Caymans’ com- 
munications system. Familiar with bat- 
tery problems, and those that plague 
firefighters in particular, McLaughlin 
introduced Kiron to ACT chargers. 
Since that time, the Caymans’ fire, po- 
lice and telecommunications division 
have each placed orders for subsequent 
units, and Kiron recently ordered Per- 
sonal Activators for each member of the 
steering committee to assure maximum 
readiness in the absolute minimum 
time. 

“Our radio system was acquired 
nearly LO years ago,” Kiron said. “We 
had so many bad batteries and batteries 
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that Weren't providing the right amount 
of capacity. After only a short time in 
service, the Activator charger helped us 
rejuvenate enough capacity to bring 
low-capacity batteries up to some pretty 
high ratings. We were able to recycle 
more batteries instead of throwing them 
away and buying new ones. Normally, 
we must spend about $1,000-$2000 on 
batteries per month. If we can reduce 
those costs on a yearly basis, it would be 
great.” 

Since the first units were acquired, 
Cayman Islands police and fire depart- 
ments have come to appreciate the 


chargers for their fast charge times and 
the dependability of equal capacity be- 
tween charges. They also liked the fact 
that it eliminated the need for “manag- 
ing” batteries between charges. Kiron 
ordered a variety of adapters for the six- 
bay charger he placed in the mobile 
communicauions unit, so it could be 
used by multiple departments in the 
case of an emergency. 

The Cayman Islands are in the pro- 
cess of upgrading the existing Motorola 
trunking system to a digital platform, 
which will eventually cover depart- 
ments on all three islands. Kiron will 


System 900 
A single radio model 
with basic features cuts 
cost not corners. 
Headset has PTT and volume control; 
| uses standard 1/4" 


phone plug. — a? 


| Cost Designed Out 


| All models are fully-assembled and easily installed. Our full line of single and dual radio 


Our Radio/Intercom Systems have... 
Performance Designed In 
Meet NFPA standards with the best sounding noise attenuating headsets available, headsets 
that can also be used with your portable radios. Engineered RFI/EMI and ground loop 
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warranty, a benchmark for the industry. 


System 930 

A dual radio system 
designed for use 

with EMS 

vehicles. Offers 
simultaneous 
transmission, balance 
controls, intercom mute and more. 
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* Pumper Panel/Driver Headset for vehicles not 
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DC Termination Panels 
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Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 
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specifyActivator chargers as part of the 
upgrade. 

“Right now, we’re using the product 
to save money,” said Kiron. “The more 
uses for the units, the more applications, 
the better the return. Even if it didn’t 
save money, it is a great tool for emer- 
gency communications. Let's face it, 
without communications, you can’t co- 
ordinate an emergency.” 

The chargers provide multiple uses. 
They also format new NiCd radio batter- 
ies in less than two hours and recharge 
in about 30 minutes. They save money 
by conditioning batteries as they charge, 
extending battery life three to five 
times, maintaining consistently high ca- 
pacity for as many as 2,000 cycles, and 
they eliminate the need for costly and 
time-consuming baltery maintenance 
programs. 


Gulf Coast communications 

Ben Holycross knows that no emer- 
gency response is better than a well- 
planned one. Holycross, radio systems 
manager for Polk County, FL, is a vet- 
eran of two hurricane clean-ups who 
manages communications for more than 
20 agencies every day. 

Polk County is in the process of in- 
stalling a new 800MHz trunking system 
that will unite more than 20 county 
agencies and will eventually include 
many local government agencies within 
the county. As part of the changeover, 
Polk County, the city of Lakeland and 
the state of Florida will co-locate on a 
new radio tower in Lakeland. As part of 
the plan, the county has also upgraded 
its backup communications system. 

The region’s annual “Sun and Fun” 
event attracts more than 700,000 visi- 
tors to Lakeland, a town of 500,000. 
This year, “Sun and Fun” coincided 
with the removal of the existing Lake- 
land radio tower’s service, creating a 
necessary Opportunity to test the 
county’s new emergency backup com- 
munications system. The backup system 
features an Aluma Tower trailer that car- 
ries an 8 X 8-foot equipment shelter and 
a 100-foot telescoping tower, and sup- 
ports a five-channel portable trunking 
system that can communicate with mili- 
tary frequencies. The backup system 
also includes primary and secondary 
mobile communications units and an 
emergency operations center (EOC), 
with two six-bay Maintainor charging 
stations at each location. New radios for 
the 800MHz system were shipped ahead 
of schedule to be available for the spe- 
cial event, and preparations included 
programming radios and charging bat- 
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teries for all public safety users. (For- 
matting new batteries took less than two 


hours with the Maintainors, instead of 


the usual 16-24 hours.) Holycross con- 
sidered the “trial run” to be a success. 

“[’ve provided radio communications 
services after Hurricanes Andrew and 
Opal,” Holycross said, “Whatever I 
learned from those operations has gone 
into the planning of Polk County’s 
emergency services program. The pitfall 
in an emergency situation has always 
been the failure of backup batteries 
stored on chargers for long periods of 
time. After using the Maintainor for six 
months, we know it can store batteries 
for that long, and they'll still be depend- 
able in an emergency. Other systems 
couldn't provide that back up. 

“When faced with the need for public 
safety communications for the ‘Sun and 
Fun’ event, as well as the ‘fire index’ 
approaching the critical mark, the abil- 
ity to have and maintain charged batter- 
ies to support portable radio operations 


batteri ies hes se 
field, batt tel 


fy bee as 


is a necessity,” Holycross said. “There 
needs to be a way to charge batteries 
whenever and wherever they’re needed 
and to have a large number of charged 
batteries available for emergencies at all 
times. We’ve installed six Maintainors 
each in two containers, so we can take 
them on site wherever we go with our 
portable mobile radio system.” 
Holycross’ department fitted the 
chargers into rolling storage cases for 
quick portability. Each case holds six, 
six-bay chargers mounted on a plywood 
backboard above a six-oullet power 
strip. The single plug and cord for the 
strip exits the bottom of the case. so the 
system can be plugged into a wall outlet 
while closed. The chargers are designed 
to keep back-up radio batteries available 
at all times by providing patented 
charge and periodic cycling, assuring 
that fully charged, dependable batteries 
are available in times of peak need. 
The unique Polk County setup en- 
ables 36 batteries to be charged and 
ready for any situation. A fully loaded 
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case can be unplugged, covered and 
quickly moved to the necessary location 
when needed. The case can be plugged 
back in on location, and the fast 
chargers can put any radio back into 
communication in minutes. (The Main- 
tainor charges a 1,200mAh, NiCd, two- 
way radio battery in 30 minutes.) 


Conclusion 

Whether you're planning for emer- 
gencies or for day-to-day communica- 
tions, the dependability of a radio sys- 
tem is affected by a variety of compli- 
cations. From spectrum availability to 


antenna placement, from equipment 
selection to user training, there are 
many elements required for a smooth- 
running system. One common denomi- 
nator is that all radios depend on bat- 
teries, and those batteries must be reli- 
able. Chargers that use Enrev technol- 
ogy have finally eliminated the one 
weak link that has crippled even the 
most expensive radio systems. The 
benefits to telecommunications profes- 
sionals are fewer battery problems, re- 
duced radio complaints, user-friendly 
charging and the immeasurable benefit 
of increased user safety. a 
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the ID-12 ANI encoder is a cost- 
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radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
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Fleet price (100 qty) $89 ea. 
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President President-Elect First 
Jack Keating Joe Hanna 


APCO Officers 


Second Candidate Candidate 
Vice President Thera Bradshaw Lex Rutter 
Glen Nash 


wndidates for second vice president 

"thet Bradshaw's public safety communications career 
spans 26 years. She is the executive director of Regional 
9-1-1. Emergency Services in Vancouver, WA, and is re- 
sponsible for a $6.3 million operations budget, capital 
budgets, strategic planning and personnel management 
of 70 employees and 500 citizen volunteers. The Regional 
9-1-1 dispatch center serves 32 public safety agencies. 
Bradshaw currently serves as the chair of the APCO Op- 
erating Procedures and Training Committee and of Project 
33, which is intended to establish national training stan- 
dards. She is a member of the Project 31 Committee 
(Wireless 9-1-1 Challenges) and chaired the 9-1-1 Com- 
mittee for four years. She served as president of the 
Oregon chapter for two terms. Bradshaw also served as 
NENA president in 1995. 

Lex Rutter has 20 years in public safety communications 
and an additional 13 years in commercial broadcasting. He 
is chief of the Information and Communications Section of 
the Tulsa Airport Authority in Tulsa, OK. His responsibilities 
include communications for the airport's law enforcement, 
fire, administration and maintenance operations, as well as 
the associated computer systems, Rutter is a 10-year mem- 
ber of APCO and has been actively involved in the Training 
and Volunteer Resources committees and the International 
Task Force. He was also an original member of the Executive 
Council Management Committee and has lectured at a num- 
ber of regional and annual APCO conferences during his 
membership. 
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Vice President 
Lyle Gallagher 


Keynote speaker: 
John Walsh 


John Walsh, a well-known advocate 
for victims’ rights and missing chil- 
dren, is the keynote speaker for this 
year’s APCO Conterence. He cur- 
rently hosts the crime-fighting show, 
“The New America’s Most Wanted: 
America Fights Back.” 

Walsh and his wife, Reve, became 
advocates for victims’ rights after their 
six-year-old son Adam was abducted 
and later found murdered in 1981. 

The couple’s work led to the pas- 
sage of the Missing Children Act of 
1982 and the Missing Children’s As- 
sistance Act of 1984. The latter bill 
resulted in the founding of the Na- 
tional Center for Missing and Ex- 
ploited Children, which maintains a 
toll-free hotline number (1-800-THE- 
LOST) to report a missing child or the 
sighting of one. They also founded the 
Adam Walsh Child Resource Center, a 
non-profit organization dedicated to 
legislative reform. 

The center recently merged with the 
National Center for Missing and Ex- 
ploited Children. Walsh serves on the 
board of directors of the National Cen- 
ter. The Walsh family tragedy was dra- 
matized in the 1983 NBC TV movie 
Adam, and a 1986 sequel Adam: His 
Song Continues. 


APCO Institute 


pre-con courses 


August 6-8, 1999 

(4 Communications Center Supervisor 
Course 

J Communications Training Officer 
(CTO) Course 

Q Fire Dispatch Course 

Liability Issues 

(J Customer Service & Team Building 

(J EMD Manager Course 

Q Survival Spanish for 
Telecommunications 


Session titles include: 


lated policy. 


APCO Pavilion 


Conference highlights 


E9-1-1: Value-added location services drive the need for new technologies; Inte- 
grated wireless information systems for public safety; Y2K preparedness; GPS/ 
AVL applications for public safety; CALEA; Project 25 advanced technology 
digital standards update panel; Wireless data in public safety; Impact of FCC 
Docket 94-102 on PSAP operations; Wireless E9-1-] phase If technology and re- 


General information 


APCO will sponsor a pavilion in the exhibit hall. If you would like more information on APCO International, 


stop by the pavilion and talk to staff from APCO headquarters. 


You will be able to check and send email from AOL accounts. Non-AOL users will need pop3 mail server 
domain names or IP addresses, as well as a login name and a password. 


MANAPCO Night 


The “manufacturers at APCO” reception will be held in the Minneapolis Convention Center Grand Ballroom. The 
theme is CampAPCO, a Northwoods adventure. The eventis for all fully registered attendees. The band, The “R” Factor, 
will be playing music that includes pop, 70s Motown, blues and top 40 hits. 

The adventure will feature a live lumberjack show that includes a chainsaw carving demo, log rolling and ax throw- 
ing. Buffet selections will include local Minnesota dishes. Non-hosted bars will include beer, wine and sodas, 


Audio tapes 


Conference sessions will be audio-taped. Only those presenters who have given their consent will have their 
seminars taped. Audio tapes of the seminars and sessions may be purchased. Order forms will be available at the 


registration area of the convention center. 


Monday, August 9 

7:00 a.m.—6:00 p.m. Registration Open 

8:30a.m.—9:15 a.m, New Attendee Orientation 

10:00 a.m. —11:30.a.m. Opening Gen. Session/Featured 
Speaker/Awards 

Noon — 1:30 p.m. Opening Luncheon/Keynote Address & 
Featured Speakers 

1:45 p.m. -3:15 p.m. FCC Regulatory Panel 

1:45 p.m. —2:45 p.m. Concurrent Sessions 

3:00 p.m. —4:00 p.m. Concurrent Sessions 

4:15 p.m.-—5:15 p.m. Concurrent Sessions 


Tuesday, August 10 


7:00 a.m. —6:00 p.m. Registration Open 

7:30 a.m. -—9:30 a.m. General Business Meeting/Breakfast 
10:00 a.m. Grand Opening of Exhibits 

10:30 a.m, — 1:30 p.m. Exclusive Exhibit Hours 

10:30 a.m. — 5:30 p.m. Exhibits Open 

10:30 a.m. —4:00 p.m. Voting — Second VP (Exhibit Hall) 
1:45 p.m. —2:45 p.m. Concurrent Sessions 

3:00 p.m. —4:00 p.m. Concurrent Sessions 

4:15 p.m. —5:15 p.m. Second General Business Session 
6:00 p.m. — 12:00 a.m. MANAPCO Night 


Wednesday, August 11 


7:00 a.m.—5:00 p.m. Registration Open 
8:00 a.m. —9:00 a.m. Concurrent Sessions 
10:30. a.m.—1:30 p.m. Exclusive Exhibit Hours 
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Conference agenda 


10:30 a.m. — 5:30 p.m. Exhibits Open 
10:30 a.m. — 1:30 p.m. Voting —Second VP 
(Exhibit Hall) 
1:45 p.m. — 2:45 p.m. Concurrent Sessions 
3:00 p.m. — 4:00 p.m. Concurrent Sessions 
4:00 p.m. — 5:30 p.m, Exhibit Hall Activities, 
SecondVP Announcement & 
Reception/ Prize Drawings 


Thursday, August 12th 


7:00 a.m. — 1:00 p.m. Registration Open 

8:00 a.m. —8:00 p.m. Board of Officers Meeting 

8:30 a.m.—4:;00 p.m. Corporate Advisory 
Committee Meeting 

8:00 a.m. —9:00 a.m. Concurrent Sessions 

9:15 a.m.—10:15 a.m. Concurrent Sessions 

10:30 a.m. —11:30a.m. Concurrent Sessions 

1:00 p.m. — 2:00 p.m. Concurrent Sessions 

2:15 p.m. —3:15 p.m. Concurrent Sessions 

6:30 p.m. —7:30 p.m. Closing Reception 

7:30 p.m. —9:30 p.m. Closing Banquet/Awards 

9:30 p.m. — 12:00 a.m, Closing Celebration 


Friday, August 13th 

7:00 a.m.—3:00 p.m. 2ndAnnual APCO 
Golf Tournament 

10:00 a.m.—11:30a.m. Post-Conference 
Committee & Staff Meeting 
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Intek, Securicor merger proposal draws lawsuits 


Intek Global, New York, and Securicor, 
United Kingdom, have agreed to merge. 
Through subsidiaries, Securicor Services 
and IGC Acquisition Corp., Securicor is of- 
fering $2.75 per share for the 16 million 
shares of Intek stock that it does not al- 
ready own. Securicor owns 62% of Intek’s 
stock and has Jent the company an esti- 
mated $84 million. 

The offer was announced on June 4. Intek 
accepted iton June 8 at a board meeting. 
Acceptance was announced on June 10.A 
class action complaint was filed on June 8, 
seeking injunctive and other relief relating 
to the offer. A second and similar class ac- 
tion complaint was filed against Intek on 
June 15. The lawsuits stem from dissatisfac- 
tion on the part of some minority sharehold- 
ers Who believe that a fair offer from 
Securicor would have valued the shares 
from $3.25 to $10 or more. 

After the June 8 board meeting, Intek 
chairman Robert J. Shiver received a letter 


Cadex Electronics has expanded 
again and moved into custom-built 
headquarters in Richmond, British 


Frank A.Gunther, 
91, one of America’s 
radio transmission 
pioneers and the 
original developer of 
shortwave radio 
equipment that was 
the genesis of 
wireless 


Gunther 


today’s 
transmission industry, died on May 
24, 1999, in Venice, FL. A fellow 
in the Institute of Electrical & 


Electronics Engineers (IEEE), 
Gunther's 72-year career in radio 
transmission included installing the 
600m transmitter-receiver in the sea 
plane used by Amelia Earhart in 


via facsimile from World Team Corp. ex- 
pressing an interestin “beginning due dili- 
gence toward possibly making a more 
competitive offer” to acquire Intek. 

In the letter, World Team describes itself 
as “a start-up wireless communication 
venture that is in the advanced arrange- 
ments of securing $250 million viaa single 
equity investor” and whose three founders 
“have more than 30 years of senior man- 
agement experience from AT&T, Nextel 
and McCaw Cellular Communications.” 

An Intek spokesperson would not com- 
ment about the tender offer, any communi- 
cation with World Team or any current 
company activities. The spokesperson 
cited a federal restraint imposed by the Se- 
curities and Exchange Commission (SEC) 
until the tender offer expires July 14 and an 
additional “quiet period” imposed by the 
SEC until 30 days after the current FCC 
auction of 220MHz frequencies in which 


Intek is participating. 


Columbia, Canada. 

The new building is characterized 
with a large glass octagon that serves as 
the reception area. Engineering and 
sales are on the second floor with views 
of the Fraser River and the Alex Fraser 
Bridge. The proximity of these depart- 
ments was designed to promote interac- 
tion between them. A common lunch- 
room and lounge area serve as brain- 
storming places with balconies over- 
looking the river. 


1928. He also toured Vietnam as a 
three-star lieutenant genera] at the 
request of U.S. Army Signal to in- 
spect various Communications in- 
stallations in the country. 

Gunther installed and proved the 
viability of wireless communications 
during an age and time when few en- 
visioned the potential and impact 
wireless communications would 
have on our lifestyles and on the lives 
that could be saved through its used 
in emergency alert systems. 

Gunther worked with Edwin H. 
Armstrong in October 1935 to oper- 
ate the receiving equipment for 
Armstrong’s first public demonstra- 


DB 


“We truly had the comfort of the em- 
ployees in mind when we designed the 
building,” said Bill Campbell, director 
of operations. Special features include 
shower rooms, snooker table, gym, tele- 
visions and a private outdoor patio. 

Moving is nothing new to Cadex. 
Since founder Isidor Buchmann started 
the company in 1980 from a small room 
in his residence, Cadex has relocated six 
times, with each move either doubling or 
tripling the plant size. MRT 


tion of FM, The following year, 
Gunther designed and manufac- 
tured the early transmitter compo- 
nents for Armstrong’s wideband 
FM system. Gunther proved the vi- 
ability of and installed two-way 
mobile radio systems for major 
cities. These installations grew out 
of Gunther’s securing a FCC li- 
cense for the world’s first two-way 
mobile radio systems for the city 
of Bayonne, NJ. 

An early member and past presi- 
dent of the Radio Club of Ameri- 
can, he was honored with the estab- 
lishment of the Frank A. Gunther 
Award by the club in 1996. MRT 


DOJ to modify 
Nextel decree 


The U.S. Justice Department (DOJ) 
has tentatively agreed to modify a 
consent decree that restricts the num- 
ber of channels of 900MHz frequen- 
cies that may be controlled by 
Nextel Commu- 
nications, 
McLean, VA, 
and Motorola, 
Schaumberg, IL. 
The proposed 
modification, if 
approved by a 
court, would bar 
Nextel from ac- 
quiring the large 
block of spec- 
trum that will 
be sold in Geo- 
tek Communica- 
tions’ bankrupt- 
cy proceedings, 
but it would 
also permit Nextel and Motorola to 
increase their collective holdings of 
spectrum. 

The 1995 consent decree resolved an 
antitrust case, brought by the Justice 
Department alleging that the merger of 
Nextel’s and Motorola’s dispatch serv- 
ice business would have reduced com- 
petition. It allowed the merger to pro- 
ceed while limiting the companies’ 
holdings of 900MHz spectrum to 30 
channels in 12 cities and to 10 channels 
in Detroit and Seattle. The limits were 
intended to provide opportunities for 
competing providers of dispatch serv- 
ices to acquire spectrum. 

In February of this year, Nextel filed 
a motion requesting immediate termina- 
tion of the consent decree so it could 
acquire the Geotek licenses and other 
900MHz spectrum. The DOJ opposed 
Nextel’s motion after finding that if the 
decree were to remain in effect, the 
Geotek licenses would likely be ac- 
quired and used by a new competitor. 

While barring Nextel from acquir- 
ing the 900MHz licenses held by 
Geotek, the proposed modification 
would allow Nextel and Motorola to 
hold or acquire as many as 108 
channels of 9O0OMHz spectrum in 12 
cities and as many as 54 channels of 
SOO0MHz spectrum in Seattle and De- 
troit. The new limits would expire on 
Oct. 31, 2000. The DOJ stated that 
termination of the decree in October 
2000 appeared to be appropriate in 


Continued on page 66 
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FCC Notes 


Commission modifies trunking rules 

The FCC has decided to modify the 
rules governing centralized trunking 
below 800MHz. This Memorandum 
Opinion and Order addressed the fol- 
lowing issues: It adopted new stan- 
dards for when consent must be ob- 
tained from certain existing licenses 
when applications are filed for 
trunked operation on shared spec- 
trum below 800MHz; It mandates that 
certified PLMR frequency coordina- 
tors evaluate trunking proposals on 
shared spectrum, reserving to the 
FCC the right to resolve contested 
proposals; It established procedures 
for the processing of trunking propos- 
als on shared spectrum intended to 
guard against submission of specula- 
tive applications; It affirmed that a 
trunking proponent must obtain con- 
sent from all affected co-channel and 
adjacent channel licensees before 
filing and application for trunked op- 
eration; Finally, it imposed a ten-chan- 
nel limit on the number of channels 
that may be requested in an initial 
trunking application, but gives the 
public safety entities the flexibility to 
exceed that limit based on a show of 
need. 


FCC changes antenna registration 
procedure 

The WTB has adopted a new filing 
system for antenna structure regis- 
tration (ASR) that will affect both 
electronic and manual ASR filings. 
This will also include the release of 
a revised FCC Form 854. The main 
changes involve both manual and 
electronic filings. Internet and ex- 
panded search features will be avail- 
able and TIN (taxpayer identification 
number) registration will be required 
of all filers. 

The new ASR software has been 
developed in conjunction with WTB’s 
universal licensing system (ULS). The 
new ASR system will provide fast and 
easy electronic filing, improved data 
accuracy through automated check- 
ing of applications and enhanced 
electronic access to registration 
information. 

Free electronic filing and database 
searches will be available over the 
Internet, replacing outdated filing 
software and fee-based searches of 
the ASR database. All filers must 
register their TIN with the commis- 
sion and list their current antenna 
structure registrations prior to sub- 
mitting both paper and electronic 
ASR applications. 


Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


» Rack-mount and mobile systems 


« Warnings digitally recorded for 
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—Nextel decree 


Continued from page 65 


light of expected entry into the dis- 
patch business in the future by firms 
using 220MHz and by cellular or 
PCS providers. 

The Alliance for Radio Competi- 
tion (ARC) responded by issuing a 
“call to arms” against the proposed 
agreement. Representing more than 
40 SMR companies, ARC said that 
the agreement would further under- 
mine competition. ARC is calling 
upon SMR companies and their cus- 
tomers to express their concerns that 
competition would not be fostered by 
the DOJ-Nextel proposal. ARC is 
seeking both comments on how busi- 
nesses would be affected and is urg- 
ing any interested dispatch operators 
to join its fight against the tentative 
settlement agreement. 

John Reardon, ARC director, said. 
“Ultimately, it is the American con- 
sumers who will lose. In markets 
where Nextel already dominates the 
airwaves, critical dispatch customers 
have experienced tremendous cost in- 
creases, and we want to present im- 
portant documentation during the 
mandatory public comment period.” 

One SMR company in particular, 
Mobex Communications, Lafayette, 
CA, also responded to the proposal. 
Mobex said that competition within 
the dispatch radio industry would be 
severely hurt if the modifications 
were allowed to take effect. Mobex 
called the proposal a “midnight 
agreement” between Nextel and the 
DOJ, which if approved, would strip 
away the pro-competitive provisions 
of the consent decree five years ear- 
lier than planned. 

Frank Casazza, Mobex’s president, 
said, “This battle is far from over. 
Mobex Communications will con- 
tinue to do everything possible to 
preserve competition within the SMR 
industry. We believe that some of the 
reasoning behind the agreement is se- 
riously flawed, and we plan to shed 
more light on the matter during the 
public comment period.” 

According to Mobex, the proposed 
order blurred the lines on how much 
spectrum one company could hold 
before a monopoly is created. If ap- 
proved, the modifications would give 
Nextel the right to own 90% of the 
SMR licenses in any one market. 
Major markets are allocated 200 
channels in the 900MHz band, of 
which 60 to 70 are used for paging 


66 MOBILE RADIO TECHNOLOGY 


and data. The modification would al- 
low Nextel to own 108 channels, 
leaving just 22 channels for competi- 
tors. Nextel already dominates the 
800MHz SMR band. 

“We do applaud the provision that 
bars Nextel from purchasing the Geotek 
licenses in the 14 cities covered by the 
original consent decree. However, that 
provision expires with the order in Oc- 
tober 2000, and there is nothing to pre- 
vent Nextel from asking bankruptcy 
trustees to hold the licenses for the next 
16 months,” Casazza said, 

Mobex also said it plans to pursue a 
motion the company filed on February 
17 asking for the DOJ to enforce the 
original decree. In its filing, Mobex said 
public records showed that Nextel may 
have never totally complied with that de- 
cree and may have violated it repeatedly 
since it was signed three years ago. 
Mobex said it believed Nextel] had 
reaped “huge” benefits from the original 
consent decree and now wanted to 
change it, refusing to honor its 
commitments. 

“In markets where Nextel is the 
dominant SMR provider, its custom- 
ers suffer a 200% to 300% price in- 
crease when Nextel turns on its digi- 
tal system and shuts down its analog 
system. There is no disputing that 
fact, which clearly illustrates the cus- 
tomer benefits of competition,” 
Casazza said. 

Nextel Chairman Dan Akerson said 
that the agreement would bring clar- 
ity to Nextel’s business strategy and 
development. “This settlement af- 
fords us a two-fold benefit. First, 
there is certainty as to when the con- 
sent decree will end; and second, we 
will be free to acquire more than 
2.5MHz in each of the larger consent 
markets, more than tripling our 
900MHz position in each of those 
markets, This will allow Nextel to 
assemble a critical mass of 900MHz 
channels that will facilitate expan- 
sion and capital efficiency in the de- 
ployment of our IDEN network.” 

A notice of Nextel’s motion to 
modify the consent decree and the 
DOJ’s tentative consent to the modi- 
fication will be published in the Fed- 
eral Register. Any person may com- 
ment on the proposed modifciations 
by submitting comments to Donald J. 
Russell, Chief, Telecommunications 
Task Force, Antitrust Division, U.S. 
Department of Justice. MRT 
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News Notes 


May 18, Conexus Communica- 
tions, Greenville, SC, and several of 
its related companies filed for pro- 
tection from creditors under Chapter 
14 of the U.S. Bankruptcy Code. 
Among its creditors is Charlotte, NC- 
based Glenayre Technologies, which 
is owed $49 million. ... On June 4, 
Arch Communications Group, 
Westborough, MA, and Mobile- 
Media, Fort Lee, NJ, completed their 
merger. The combination is the 
nation’s second-largest paging and 
wireless messaging company with 
more than 7 million units in service 
in 50 states. ... Andrew, Orland 
Park, IL, has won a contract from 
Amelico Electric SF to supply a 
trunked radio system for communi- 
cations in the San Francisco Bay 
Area Rapid Transit District (BART) 
airport extension project. Andrew 
will supply, start up, and test the 
backbone radio communications 
system that Amelco will install in the 
two BART airport extension tunnels. 

The Decibel Products Division of 
Allen Telecom, Beachwood, OH, has 
been awarded a $6.6 million con- 
tract to supply the largest cellular 
operator in China, China Telecom, 
with key components to expand ex- 
isting GSM wireless communications 
systems. 

ComSpace, Irving, TX, has closed 
a $16.4 million round of financing 
led by Rho Management and includ- 
ing new investors Hunt Financial, 
Dallas; Broadband Venture Part- 
ners, Dallas; and Noro-Moseley 
Partners, Atlanta. 

CML Technologies, Hul/, Quebec, 
and Integrated Data Solutions, 
Bainbridge Island, WA, will pursue 
business operations in the public 
safety location technology sector 
jointly. An agreement between the 
two companies guides the develop- 
ment of a selective router product 
required for Phase II routing to pub- 
lic safety answering points. 

Transcrypt International, Lincoin, 
NE, has sold its 76,000-square-foot Lin- 
coln facility for $5.2 million to National 
Bank of Commerce Trust and Savings 
Association. The new owner will occupy 
33,000 square feet. Transcrypt has 
leased 43,000 square feet for 
five years. 

The company’s EFJohnson Division 
has won a $2.9 million contract from 
Pima County, AZ, for a three-site 
800MHz trunked radio system 
equipped to handie 1,100 portable and 
mobile radios for the sheriff's office. 


www .mrtmag.com 


Voice recorder offers DVD archiving 


Advantage digital voice recording systems from ATIS fea- 
ture voice clarity, ease-of-use, and a full range of archiving 
options including DVD. 
The units are local and 
wide-area network ready 
and offer instant message 
recall from any con- 
nected station. Sound- 
quality voice compres- 
sion options enable up to 
3000 hours per DVD. Si- 
multaneous file search 
and retrieval is possible 
across eight audio chan- 
nels. The “save tape” re- 
covery function enables 
damaged archive tapes or 
disks to be rebuilt, The units offer unlimited expansion. Desk- 
top and 19" standard rackmount models can be added in 128 


channel subsystem increments. 
Circle (351) on Fast Fact Card 


Voice recording server features 
real-time Sparatie system 


Mirra voice recording 
server from Racal Re- 
corders features a real- 
time Operating system, 
VX-Works, which is the 
technology that put Path- 

finder on Mars. The optical, rewriteable disks 
are capable of more than 1,000 rewrite operations. Speech 
is processed using 8kbps ACELP, giving an 8:1 compres- 
sion ratio. One disk can store 170 channel hours, making 
the recorder capable of having 340 channel hours available 
for fast access (via two drives), Because no hard drive is 
used in the recorder, it is capable of quick power up and 
power down. It does not rely on a disk-based operating 
system, so the recorder is online within 15 seconds, offer- 
ing resilient recording. 

Circle (352) on Fast Fact Card 


Recorder uses 200kHz sample rate 


Astro-Med has developed a 16-channel data acquisition 
field recorder, equipped with universal inputs that accept 
isolated single-ended and differential voltages, thermo- 
couples, pressure transducers and load cells. The unit 
eliminates the need for signal conditioning or front-end 
filtering. With the system's sample rate of 0.2kHz- 
200kHz, it can perform applications ranging from process 
trending to transient capture. 

Circle (353) on Fast Fact Card 
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Logging and recording systems 


Recorder uses unified platform 
Dictaphone’s da Vinci re- 
cording system provides built- 
in quality assurance tools and 
state-of-the-art call archiving 
and retrieval features in a uni- 
fied platform.The design en- 
ables public safety operators 
to monitor and evaluate rou- 
tinely for quality assurance 
and to record and quickly re- 
trieve their voice conversations and CAD data screens for a 
complete record of incident-handling, Da Vinci CAS (call 
archiving system) is a call-recording and retrieval system that 
gives public safety operators a faster way to investigate inci- 
dents and resolve complaints. It uses a “computer telephony in- 
telligent” design to collect data from the facility’s telephone, 
computer and radio systems to store with voice recordings. 
Circle (354) on Fast Fact Card 


Digital voice recorder provides 
instant access to stored data 


JEI’s digital voice recorder, model DVR-8, records tele- 
phone and two-way radio communications to avoid litigation, 
to comply with legisla- er 
tion or lo improve cus- 
tomer service. Instant 
access to 130 hours of 
recordings is provided 
by the internal hard drive. DAT cartridges that hold 200 hours 
of conversation provide the removable archival storage. Other 
features include: voice-activated recording to avoid wasting 
storage media; simultaneous record and playback so a conver- 
sation is not missed; and a 5" monitor for viewing informa- 
tion on 18 recordings at one time.The DVR-8 will connect to 
a Novell or NT computer network. 

Circle (355) on Fast Fact Card 


Voice tracker records, plays back 


all oway © communications 


Record/Play Tek’s Voice 
Tracker VT7700 can record 
two-way communications 
and play them back on a PC. 
Itis compatible with any tele- 
phone system, digital or ana- 
log, and it can be used to 
record from a telephone, telephone line or two-way radio. It is 
easily installed as a background program and has multichannel 
capability. It provides weeks of recording capability with in- 
stant recall. It features a vox recording system, which provides 
minimum storage requirements. 

Circle (356) on Fast Fact Card 
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: of the: new products i in the mary, 1999 issue, this one generated the biggest reader 


Coed moe o/b caf bth bok of We le, tad Re ard 


Trunking: boards Support Motorola radios 


IDA’s LTR trunking option 
‘boards for the Motorola P1225 
hand-held radio and the M1225 mo- 
bile radio are available for all 1225 
UHF and VHF models. The new re- 
lease is in addition to the LTR con- 
version kits that IDA offers for 
Motorola models in the 400MHz, 
800MHz and 900MHz bands. The 
LTR option board includes such 
features as scan, TX time-out timer, 
transpond, trunked or conventional 
operation, narrowband, wideband, 
CTCSS and CDCSS, block encode/ 


recone’ individual aliasing and automatic channel acquisition. As many as 
f 16 systems and 16. groups per system are available, depending on the radio. 
4 model. Option boards supporting the advanced trunking protocol LTR-Net 


{ are underdevelopment. 


Circle (500) on Fast Fact Card 


Headsets provide comfort for extended wear 


The Breeze headsets from Otto Com- 
munications provide clear, discrete 
two-way radio communications while 
offering the additional comfort neces- 
sary for extended wear. Compatible 
with a variety of radio makes and mod- 
els. the headset is suitable for continu- 
ous use. The headset features a light- 
weight frame for superior comfort and 
fil, a flexible, electret boom-mic and a 
remote or in-line PTT switch. 

Circle (401) on Fast Fact Card 


Unit operates on LTR or 
Linkplus from South Plains Com- 
munications was designed to operate on 
LTR trunking systems. It will also work 
on most conventional systems if the ap- 
propriate tone panel is used. The link 1s 
programmed to continuously check the 
status of the radios. If, for any reason, a 
radio falls out of syne or out of the pro- 
gramming mode, the radios will auto- 
matically reset. As a security measure, 
the link resets itself every 30 minutes 
when there has been no activity on the 
system. The LA68000 series micropro- 
cessor is used to read the information 
coming from the radio’s CPU and go- 
ing to the display unit, therefore, no 
programming of the link is involved. 
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conventional systems 


Linke ius 


Only the radios are programmed, the 
unit is not. Programming of the radios 
is critical. They must be programmed 
identically or the unit will not function. 
Only the information on the alphanu- 
meric display is used by the unit for 
control purposes. 
Circle (402) on Fast Fact Card 
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Repeaters enhance 
communication systems 


The VXR-1000 series of vehicular 
repeaters from Vertex Radio Com- 
munications is designed to enhance 
public safety and industrial communi- 
cations systems. The multichannel 
crossband vehicular repeater provides 
portable coverage throughout the sys- 
tem without the addition of site 
equipment. The repeater allows cover- 
age using the high output power of 
the mobiles. Small in size, and with 
true plug-and-play capability, the re- 
peater will interface with most 
brands of mobile radios. The fre- 
quency range is IS0MHz—174MHz and 
45MHz-470MHz. It has a 16-channel 
capacity and SW power output (select- 
able 2.5mW, ImW and 500mW power 
levels). The bandwidth is 12.5kHz/ 
25kHz and features CTCSS/DCS en- 
code and decode. 

Circle (403) on Fast Fact Card 


Software for Motorola 
trunked systems 


Computer Resources’ Motorola 
Radio Integrated Site Management 
(MR-ISM) is an integrated system for 
Motorola trunked systems. MR-ISM 
integrates the Motorola radio [D as- 
signment (MR-IDA), Motorola site 
maintenance (MSM) and mobile radio 
billing (MRB) into a single operation. 
This process allows the operator to 
create and to manipulate [Ds for fleet, 
sub-fleet and talk groups for Type [i 
(hybrid) radios, along with normal 
Type I and Type II personalities. 
Once created, standard files can be 
“handed” to Motorola’s RSS for radio 
programming. From ID assignment, 
MR-ISM will insert the radios into 
the billing process. This allows the 
operator to select the billing param- 
eters of the units from interconnect to 
long distance, to dispatch billing with 
a wide variety of options. 

Circle (404) on Fast Fact Card 
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Probe tests all 


incoming signals 

The Wandel 
& Goltermann 
Type 25 shaped 
probe from 
Chase Systems 
operates with 
the EMR-200 
and EMR-300 
W&G meters 
and comple- 
ments a full 
range of both electric and magnetic 
probes operating from 3kHz to 
60GHz. The probe measures in the 
frequency range of 300kHz to 
18GHz and provides a percentage 
display corresponding to the FCC 
maximum permissible exposure 
limits (MPE) for communications 
workers. The new probe is isotropic, 
evaluates all incoming signals ac- 
cording to their frequency delin- 
quent limit values and can be cali- 
brated to other national standards 
such as Canadian Code 6. For com- 
plex transmission sites, the mea- 
surement range is as much as 300% 
of standard and as high as 900% in 
single-source environments. 

Circle (405) on Fast Fact Card 


Transmitter tests 
indoor coverage 


The Iguana from Berkeley 
Varitronics Systems is a 1 W stimu- 
lus transmitter used for indoor cov- 
erage testing. The transmitter is 
suitable for LAN setup and evaluat- 
ing network performance. It is avail- 
able as a CW transmitter or on cer- 
tain models with digital modula- 
tion. In a typical application, one or 
more transmitters are placed 
throughout an entire area of interest 
and set to transmit on different 
channels. Measuring and recording 
field strength is then done by using 
portable strength meters. 

Circle (406) on Fast Fact Card 


cach samen entry boot simplifies installation 


Andrew’s one- 
piece cable-entry 
boot has a self- 
aligning seam for 
installation and 
weather resis- 
tance of equip- 
ment shelter foods through plates. = 
one-piece boots are available for 4" ¢ 
5" entry plate holes with cushions ner 
accommodate Heliax and other coaxial 
cables from 4" to 3". The seam fits 


snugly against the entry plate, and be- 
cause two pieces do not have to be 
aligned, the seal offers weather resis- 
tance. Clamping with stainless steel] hose 
clamps completes installation. The entry 
boots and cable cushions are made from 
black EPDM rubber for weather resis- 
tance. The boots have been tested to 
meet MIL-STD specifications for ther- 
mal shock, humidity and moisture resis- 
tance, icing and vibration. 
Circle (407) on Fast Fact Card 


Surge protectors suitable for broadband apps 


Citel’s coaxial surge protectors for 
wireless systems, microwaves, radios, an- 
tennas, GPS and satellite systems provide 
fast-acting protection against lightning 
surges and electrical transients. The surge 
suppressors use gas tube technology that 
makes them usable for broadband applica- 
tions. Many connectors are offered: N, 
BNC, TNC, SMA. and 7/16. The P8AX 
coaxial protectors are available for any 


power from |W to 1,000W and any fre- 
quency from de to 1OGHz. They feature 
low VSWR and insertion loss. Grounding 
can be done cither through an external 
ground screw or through a bulkhead 
mount. The connectors’ compact size 
makes them easy to install. They mount as 
a cable assembly or through the chassis of 
the equipment to be protected. 
Circle (408) on Fast Fact Card 


Compact coaxial connectors suit puted papaee 


Amphenol’s Communication and 
Network Products division's 1.0/2.3 
coaxial connectors are designed with 
threaded coupling mechanisms that pro- 
vide positive mating. The products are 
also available with a push-pull coupling 
system that allows quick installation. 
The connectors are compact to permit 
dense connector packing; they are suited 
for applications where space is limited. 

Circle (409) on Fast Fact Card 


Paging Data \ 
Receivers 


VHF/UHF paging data receiver ideal for remote 
sated and one way messaging applications such as traffic 
lighting, irrigation, park lighting, and signboard messaging. 


SOMA 


A Wireless Solutions Company www.sonik.com 


Sonik Technologies Corparatian 

310 Via Vera Cruz, San Marcos, CA 92069 
Tel: 760-752-1011 = Fax: 760-752-1411 
email: sales@sonik.cam 
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Console incorporates Vertex radios, controller 


Nida Companies’ portable com- 
munications console mode] NC-11- 
PTR-XO1L1-4 incorporates two Vertex 
four-channel radios and Nida’s RC- 
200 repeater-link controller to form 


either an in-band or crossband por- 
table repeater. The console comes 
standard with antennas. An internal 
25Ah sealed lead-acid battery is op- 
tional, as are a 20A charger and power 
supply and magnetic mount antennas. 
With the internal battery, the unit 


charges in four to six hours and can be 
trickle-charged when connected to a 
vehicle’s 13.8Vde power source. The 
configuration has been designed to 
provide the communications officer 
the ability to cross-connect radio sys- 
tems for interagency operations on 
short notice. The PC programmability 
of the Vertex radios enable the officer 
to change the features and abilities of 
the radios as needs change. 
Circle (410) on Fast Fact Card 


Alarm monitors eight digital, analog inputs 


Decibel Products’ dB Alarm Dialer, 
model DB8815A, accepts as many as 
eight digital or analog inputs and offers 
tworelay output alarms. Users can select 
multiple analog sensing inputs from 
OVde to 5Vde or select digital closed- 
contact relay inputs. The alarm uses a 
standard PC modem to report each alarm 
occurrence to as many as four locations, 
including numeric and alphanumeric 
pagers and remote computers. These 
alarms can be prioritized to specify 
which ones are reported immediately 
and which alarms are simply logged by 
the monitor. Predefined text messages 
notify repair personnel with an alarm de- 


scription and 
assign them a 
major or minor 
alarm status. 
Designed for 
stand-alone or 
1U high-rack 
use, the alarm can connect to SCADA 
systems through the RS-232 interface or 
via a telephone line. This unit is also 
suited for such simple monitoring tasks 
as temperature, contact closures, tower 
lights, water levels, ac power, transmit- 
ter power and other applications needing 
remote alarm notification. 
Circle (411) on Fast Fact Card 


Radio iesceri performs 


Dataradio’s 
Mobilpac is an 
integrated radio 
and modem pack- 
age. The modem 
combines a dedi- 
cated data-only mobile radio and 
new-generation Dataradio MRM (mo- 
bile radio modem) to provide data 
performance in narrowband radio 
channels. Featuring DSP, the modem 


in narrowband channels 


brings 19.2kbps operation to 25kHz 
channels without the coverage penal- 
ties experienced with other systems. 
Models 9600 and 4800 are available 
for backward compatibility with exist- 
ing Dataradio systems. The 19.2kbps 
and 9,600bps models use DBA over- 
the-air protocol with built-in vehicle 
tracking and long message features to 
enhance throughput. 
Circle (412) on Fast Fact Card 


Cable Assemblies 


3900 Standard Cable Assomblics 
to choose fram! 


RF Cable Assemby 
Phone: (800) 233-1782 
Fax: (858) 549-6345 
email: rfi@rfindustries.com 
www.rfindustries.com 


Now Available! 


3900 CABLE ASSEMBLIES 
CALL FOR YOUR FREE CATALOG 

The new RF Industries product line of nearly 4,000 
stock cable assemblies features the RF Connectors line 
of high quality coaxial connectors, soldered center 
contacts, dual-wall tubing for strain relief and fabrica- 
tion using only US manufactured coaxial cables. More 
than 650 variations of standard connector interfaces 
terminate thirty+ popular coaxial cable types to create 
this broad selection. Custom assemblies are available 
with short lead times. RF Connectors Distributors are 
located throughout the US, Canada and Mexico. 


More Than 


Circle (58) on Fast Fact Card 
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Paging receivers 
provide remote control 


Sonik Technologies’ Pagelink series 
of paging data receivers are suitable for 
providing remote control and one-way 
telemetry using existing paging infra- 
structure or on-premises paging equip- 
ment. The Pagelink 150 and Pagelink 
450 are for the standard POCSAG sig- 
naling format and operate in the 
150MHz and 450MHz ranges. The se- 
ries provides eight addressable CMOS 
output lines and an RS-232, 1,200bps 
serial output. The receivers are synthe- 
sized and can be factory-programmed 
for four channels within their fre- 
quency bands. Any one of those chan- 
nels can be field-selected by jumper. 
The capcode address of each unit can 
also be conveniently set in the field by 
on-board DIP switches. 

Circle (413) on Fast Fact Card 


Adapter enables 


trace of signals 


AVCOM of 

Virginia’s ana- 

lyzer display 

adapter, mode] 

ADA-I0A, is 

designed for 

use with the 

AVCOM por- 

table spectrum 

analyzer, in- 

cluding the 

PSA-33A, the 

PSA-37D and the PSA-65C. The 

adapter enables an IBM-compatible 

PC to record the trace of the signals 

as seen on the CRT of the spectrum 

analyzer: The adapter program will 

store in the computer file the associ- 

ated settings (center frequency, 

span, reference level and sweep rate) 

as entered by the operator and result- 

ing figures (start and stop frequen- 

cies, total span and resolution band- 

width). The adapter consists of the 

hardware to send signal data from 

the spectrum analyzer to the PC via 

the printer port and includes soft- 
ware to recreate the signal trace. 

Circle (414) on Fast Fact Card 


Catalog offers trunking antennas 


The 1999 edition of the 800/ 
9OOMHz Antennas & Accessories 
catalog from Antenna Specialists 
features the latest SMR. GSM, 
ISM, spread-spectrum and wireless 
data trunking antennas and acces- 

<i sories. The 28-page catalog up- 
Anema RNa dates all mobile, portable, dual- 
band, fixed-station and wireless 
data antennas and special-purpose 
repeaters for the 8300MHz-900MHz frequency range. 
Circle (451) on Fast Fact Card 


Catalog features power products 

The 1999/2000 editions of the System Power Products Se- 
lection Guide and Power Products Catalog from Hewlett- 
Packard highlight key features and specifications of HP’s 
power products and contains a succinct overview of the HP 
power-product line, including mobile communications CD 
sources, ac power source/analyzers, regulatory test solu- 
tions, de power supplies, de electronic loads, solar-array 
simulators and modular power systems. The catalogs are 
also available on-line at www.hp.com/go/power3. 

Circle (452) on Fast Fact Card 


FM BROADCAST KILLER 


HLC+700 
Le FILTER 


movet[ Ov7AEMSS | 
ryre BAND RE 7 

CUTOFF regaue 
Can Jw 


i Reduces Site Intermod 
pctie p ¢ 
Eliminates FM from Testing 


26 Me 199 (ON OT ae 
The C7RFMS3x filter is just sat: Soy pera 
the ticket for keeping FM«f ) | | | | TT ters 
broadcast. out of your=| [i J} [oJ fot tf [| 
equipment. Because of its 
high power rating it can fialist 4 
be used to keep FM out of 
transmitters which is a HL a Wh 
major cause of intermod 
at sites co-located with 
FM broadcast. It is also 
useful when _ testing 
antennas at these sites. 


Please call for FREE application note: 
“Protecting Sites from Intermods” 


CRLEF 


VOICE: (520) 204-2597¥ FAX: (520) 204-2568 ¥ email:eag@sedona.net 
P.O. BOX 4300 » SEDONA, ARIZONA 86340, USA 
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Internet connectivity methods 
offer more Web access options 


Internet Paging Gateway, a TNPP router with Internet 
gateway, and custom Web pages for Internet access from 
Hark Systems provide Internet connectivity for any pag- 
ing system operator and its customers and are now avail- 
able for resellers and carriers. The Internet paging gate- 
way allows paging operators to exchange paging traffic 
between the Internet and a TNPP network. Carriers or 
resellers can have an Internet presence for delivery of al- 
phanumeric paging traffic. Selected paging traffic can be 
sent to an email address. 
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Web site lists catalog on-line 


Jameco Electronics has released a new catalog and an up- 
dated Web site. The catalog features thousands of ICs, compo- 
nents, tools, test equipment and computer products for OEMs, 
engineers, educators and service and repair technicians. More 
than 215 products have been added, including new lines of test 
equipment, semiconductors, 3M anti-static equipment and in- 
dustrial analog meters. The on-line version of the catalog is 
available at www.jameco.com. It features a quicker ordering 
process from a secure commerce Web server. 

www.jameco.com 


[00 AMPS CONTINUOUS 
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MB 100M Power Supply from DuraComm 


13.8 VDC Output Rated at 100 amps 
continuous duty in a package that fits 
a standard rack, is only 3 1/2" tall and 
meets “half rack” depth requirements. 


* 3 Other Models available, starting at 40 Amps Continuous 
* Modular, expandable construction 

* Dual thermostatically controlled cooling fans 

* Battery back-up module available for UPS 


Join DuraComm in the switch-mode revolution! 
Contact your communications distributor 
or call or fax us Toll Free. 


Phone 1*800°467*6741 Fax 1*800°825+1403 


DuraComm”® 
CORPORATION 


203 W. 23rd Ave. 
North Kansas City,MO. On the Web at www.duracomm.com 
64116 e-mail: duracomm@duracomm.com 


Circle (60) on Fast Fact Card 
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YOUR WORLD. 


Preserve 
Conversations with... 


..OMNICRON Professional Voice Logging Recorders. 
Automatically record your 
important phone conversations, 
two-way radio messages, 
conferences and meetings - 
under $500.00 per channel 
* Voice activated recording 
* 2,8, or 16 hours of solid 
talk time on a standard 
audio cassette 
¢ Talking clock repeats time and 
date on optional time track 
¢ Alarms monitor tape movement to prevent operator error 
* Instant review of messages * Full line of accessories 
OMNICRON 
581 Liberty Highway 
Putnam, CT 06260 


860*9280377 
MALUEELIS RELL) FAX: 860+928¢6477 


www.omnicronelectronics.com 
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Wind Power! 


Enhance your PV system 


MRE industrial, 

axplain te bonclits | 

of wind pi eh a 
(B00) 946-23 721 


N 


Southwest Windpower 
2131 N. First St. 

Flagstaff, AZ 86004 USA | 
Tel {520) 779-9463 Ext. 53 
Fax (520) 779 -7485 

www. windenergy.com 


Only 14 Ibs.(6.3 kg) 

45 inchi (1.14 m) blade dia. 
Only two moving parts 
internally regulated 


Circle (62) on Fast Fact Card 
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Tewel 


Miller 


Banos 


Joe Banos, president of Neulink Division of RF Indus- 
tries, San Diego, exits to become president and general man- 
ager of Ranger Communications, San Diego. 


Alan Miller leaves Motorola's Government Markets Di- 
vision, New York, as district sales manager to join Leo Mac 
2-Way Radio Service, East Syracuse, NY, as corporate sales 
and marketing manager, 


Dave Tewel departs Telect, Spokane, WA, as manager of 
systems engineering to join Winsted, Minneapolis, as west- 
ern regional sales manager. 


Scott Spreen joins NEC America’s Wireless Marketing Di- 
vision, Irving, TX, as account executive after working in busi- 
ness development with Siemens, headquartered in Germany. 


Wayne Nelson joins Aerotron-Repco Systems, Orlando, 
FL, as general manager after 20 years of experience in the 
land mobile, telemetry and cellular radio markets. 


Changes to the Personal Communications Industry 
Association’s board of directors: 

George Schmitt, president of Omnipoint Communica- 
tions. Bethesda, MD, succeeds William Collins, chair- 
man of Metrocall, Alexandria, VA. Gary Cuccio, presi- 
dent of AirTouch Paging, Dallas, joins the executive 
committee as vice chairman. Eric Ensor, president of 
TWS, Alpharetta, GA, joins as treasurer. and Ed Baker 
Jr., chairman of the Arch Communications Group, 
Westboro, MA, is elected secretary. 


E. Blake Hawk, a partner with Brown, Parker & Leahy, 
Houston, exits to become executive vice president of Crown 
Castle International, Houston. 


Reed E. Hundt, former chairman of the FCC, is elected 
to Redwood City-based Phone.com’s board of directors. 
Hundt is a senior advisor on information industries to 
McKinsey & Company, New York, and a principal of 
Charles Ross Partners, Bethesda, MD. 


Don Sweeney departs TDI, Downers Grove, IL, as direc- 
tor of manufacturing and procurement to join JBRO Batter- 
ies, Lisle, IL, as vice president of operations. 


Karina Graham, assistant manager of customer support 
at National Dispatch Center, San Diego, advances to man- 
ager of inside sales. 


Changes at Boonton Electronics, Parsippany, NJ: 

Ron Zukowski leaves Phillips/Lucent Technologies New 
Product Introduction Center, Whippany, NJ. as manufactur- 
ing manager to join Boonton as director of operations. 
Robert Hannon departs Artisan Controls, Parsippany, as 
treasurer to become chief financial officer at Boonton. 


www .mrtmag.com 


Reserve your spot in the next issue! | Category Index “73 


f Accessories .. 
Computer Softwate . 


Phone: 913-967-1861 Employment 


800-347-9375 oe For Sale.. 


Professional Consulting Services 


Fax: 913-967-1735 f Professional Services 


f Rentals 


Dawn Rhoden +. Repair Services 
Siaceined dekeriaié Mail: 9800 Metcalf Ave., diesen 


Manager Overland Park, KS 66212 Tower Equipment .. 


Tower Space 


professional services 


FREDERICK G. GRIFFIN, P.C. CONTARLE 
3229 Waterlick Road HERB SACHS, CONSULTING SERVICE, INC. 


Lynchburg, VA 24502 ____121 Crowell Lane * Lynchburg, VA 24502 } 
(804) 237-2044 Specialist in Public Safety Communications P 


@ GE Portable Radio Service Depot 
— oe aa Factory Approved Nationwide 
NATIONWIDE COMMUNICATIONS CONSULTING 

Mobile Radio, Microwave, E9-1-1, P.O. Box 729 Pe i 


’ FACTORY TRAINED «Wj if 
CAD, Paging, LAN, Bowie, MD 20715 TECHNICIANS Seca Garden Te tke 


Dispatch Communications Centers 301-464-4268 FOR QUALITY SERVICE sg tace Mount Technology 
Multi Site Propagation Analysis 


MCCON 
ROBERT H. SCHWANINGER, JR. 
: ; , ATTORNEY AT LAW COMMUNICATIONS GROUP 
Mobile Communications Consulting 
S.R. McConoughey, P.E. : RAYMOND C. TROTT, P.E. 
beets BROWN AND SCHWANINGER Chalrman 
a 1835 K STREET, N.W. 
: : SUITE 650 1425 Greenway Drive, Sulte 350 
13017 Chestnut oe Drive —-" WASHINGTON, D.C, 20006 Irving, Texas 75038 
maltineenis MOSREe AON) 9peRNas (202) 223-8837 | |972/580-1911 * Fax: 972/580-0641 


GE PORTABLE SERVICE THE PORTABLE DEPOT. 
OMNICOM, Inc. * FAST TURN KEEPING AMERICA COMMUNICATING FROM COAST TO COAST. | 
COMMUNICATIONS ENGINEERING * WARRANTY . © FACTORY TRAINED TECHNICIANS « 
+ $48.00 hr./2 hr. MAX ¢ SURFACE MOUNT TECHNOLOGY « 
GENE A. BUZZI « PARTS GE LIST * FACTORY APPROVED NATIONWIDE 
PRESIDENT oe alam ; . gue ann saris ° 
930 THOMASVILLE ROAD, SUITE 200 Smith Communications Service * MPD, MPA. TPX, PCS AND ALL CURRENT PRODUCTS « 
TALLAHASSEE, FLORIDA 32303 : 
PHONE: (850) 224-4451 » FAX: (850) 224-3059 2121 W. Parrish Ave., Owensboro, KY 42301 Route 2, Box 338C * Lynchburg VA 2450 er 


804-237-3427 


E-mail: omnicom@polaris.net ERICSSON 2 


270-683-0936 cml) 


prof. coms. services accessories 


Engineering For The Wireless World \¥" WIRELESS CELLULAR 
Wireless Communications Systems and Facilities CAR STEREO MUTE 


Define Acquire Build Manage Y ONLY 1 WIRE INSTALLATION + GROUND! 
Design Zone Test Operate INSTALLS IN JUST 2 MINUTES* 


Unique patented plug in fuse replaces car stereo fuse 


fo cut out power to radio when unit detects the RF 
R Cc Cc Cc onsultants 9 Inc. signal from any analog or digital cellular phone. When 


100 Woodbridge Center Drive, Suite 201 yout phone rings, it shuts down the power to your car Part No, 9122RFK 
Woodbridec. NJ 07095 radio and turns radio back on when you end the calf--- 


Winns a paar a all without any wires! (Will not work with PCS.) 54 9 95 


email - infoferee.com MUMACCELE _ TEL: (562) 809-5090 © FAX: (562) 809-1248 


Otices Nationwide & Internanonal ECTRONIC 
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ee classificd 


TWO-WAY RADIO TECHNICIANS | 
Looking forachangein life-style? 
Interested in a long-term career? 


Day Wireless Systems, Inc., a leader in the 
two-way radio and wireless industry, has 
positions open in our Oregon facilities for 
technicians and installers with working 
knowledge of installation, optimization, 
maintenance and repair of two-way radios and 
similar Motorola high-tech equipment. Previous 
installation experience desirable. FCC or 
lindustry certification desirable. Good 
communication skills, adaptable, work well 
under pressure. 

Oregon has much to offer new residents looking 
for better life-style: sports, recreational 
activities, cultural and community events and 
beautiful surroundings, just to name a few. This 
\is your chance to move to the Pacific 
Northwest! 

Excellent benefits await the motivated 
candidate, including medical, dental, 401K and 
more, Qualified candidates send or fax resume 
in confidence to: 


Day Wireless, Inc 

Attn: Human Resources/MRT ae 
P.O. Box 22169 . 
Milwaukie, OR 97269 D AY = 
Fax No: 503/659-4723 = wincirss sysvems 


Equal Opportunity Employer 


ommun 
25.43 - $27.55/hr (DOQ) 

Install, repair & maintain communications & 
miscellaneous electronic equipment in any of 
the following areas: Motorola Trunked 
Simulcast Radio System, Microwave (digital 
& analog), & fiber optics, Requires 
intermediate knowledge of electronics; at 
least 3 years experience in communications 
based electronics; enriaig structures in 
excess of 300 ft., ability to lift 50 Ibs to waist 
level; WA State Driver's License; high school 
se or equivalent; & valid FCC General Class 

icense or equiv, Certification. Looking for a 
team player willing to work on-call & overtime, 


Complete benefits plan & WA State 
Retirement program. Send cover letter & 
Resume by 5 PM August 30. 1999 to: 
Snohomish county, PUD, Attn: Employee 
Resources, P.O. Box 1107. Everett. WA 
98206 or fax to (425) 258-8675, 

e-mail: www.resumes@snopud.com 


| od ‘FY 8) 
COMI 


We are an EEO employer... 
committed to a diverse 
workforce. 


COMMUNICATIONS TECHNICIANS 


Two positions available in our Salt Lake City 
office: mobile radio bench tech and portable 
radio bench tech. Both with current Motorola 
experience preferred. FCC or NABER certified with 
good oral and writing skills. Valid driver's license 
required, 


45-year MSS offers full benefits, dental and 401k. 
Above average hourly wage commensurate with 
experience. Overtime occasionally required, 


Highly qualified technicians with diverse experience 
are especially suggested to respond. Send resume 
and salary requirements to: 


Utah Communications, Inc. 
Attn: Mike Miller 
1202 South 300 West 
Salt Lake City, UT 84101 
Phone: 801-486-0161 © Fax: 801-486-3822 
Email: utahcomm@ix.netcom.com 


employment 


WIRELESS COMMUNICATIONS 
TECHNICIAN 
Field technician—Must be experienced in sys- 
tems: base stations consoles, microwave 
and data. PCIA or FCC certification preferred. 
Resume to: 
Metropolitan Communications, Inc. 
309 Commerce Drive, Exton, PA 19341 
E-Mail: mcs@chesco.com 

Fax (610) 524-9970 


TWO WAY RADIO TECHNICIANS 


Growing Motorola MSS/SMR/Dealer 
is looking for two-way technicians 
with 2 or more years of experience 
(Motorola preferred.} Full benefits, 
good wages ($12 to $18 per hour) 
and excellent working conditions. 


BAYCOMM INC, 
2040 Radisson St., Green Bay, WI 54302-2085 
Phone: 920-468-5426 * Fax: 920-468-8615 
www. baycominc.com 


TWO WAY RADIO TECHNICIANS 
NEEDED IN OKLAHOMA — 
For field installation and repair of mobile and 
fixed equipment. Majority of equipment & 
systems manufactured by Motorola, Working 
knowledge of mobile and repeater systems 
required along with ability to troubleshoot and 
repair to component level. FCC or NABER 


certified. CCTV experience a plus. Come BD 
the largest authorized Motorola Service Station 
in the state of Oklahoma with positions available 
in Oklahoma City and Tulsa. Relocation 
assistance available. Salary commensurate with 
ail icatote and experience. Excellent denefits 
lease send resume to: 
fered INC. OTA 
orne E 

OKC, OK 73108 RADIO 

or fax (405)943-4842 

e-rmaih: jeffreyD20@aol.com 
Atlanta, Georgia is the fastest growing job market 
in the nation and Atlanta Communications is 
Atlanta's fastest growing MSS. We currently seek 
experienced Motorola System Technicians to 
support digital simulcast systems, single site 
trunking systems, multi-site data systems, & multi- 
site conventional systems. Top pay, good benefit 
package, excellent work atmosphere, company 
vehicle, Positions also available for mobile, 
portable, and field technicians. If you seek a 
challenging work environment and excellent 
amenities (cultural & recreational), Atlanta is the 
place to be! Please submit your resume to Ron 


Thomas at 404-875-1691 or email to 
theradioman@mindspring.com. 


COMMUNICATIONS 
TECHNICIAN 


Continuous Testing / Several Openings 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer 
equipment used in public safety 
communications. Experience required. 
Salary: $3,784—4,581 per month, 


includes County contribution to the 
Public Employees Retirement System 
for the 2% at 55 Plan; and includes 
payment by the County of the 
employee's regular contribution of 
approximately 7%. Excellent benefits. 


For an application, please contact 
Communications Administration 
(408) 299-2711 
Equal Opportunity Employer 


OMMUNICATION TECHNICIA 
We have an opening for a bench/field 
technichian for two way radio, Experience 
preferred, but will train the right person. 

Western Communications 

300 North Main St. 
Butler, MO 64730 
Phone: 660-679-4184 
Fax: 660-679-6446 


Immediate opening for a Portable Technician 
in the Knoxville, TN area. Near the Great 
Smokey Mountains—a hunting and fishing 
paradise! Must have 5 years experience repair 
ing Motorola and General Electric equipment. 
Excellent salary & benefits package. Contact 
Jim Hayes at (423) 546-0311. 


WIRELESS STAFFING SPECIALISTS 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
® Technicians ¢ Engineers ¢ Managers @ Sales 
Send resume to address below 


Check web page for immediate openings 
WW W.PERSONNEI,1.COM 


» PERSONNEL RESOURCES, INC. 
P.O, Box 14570, Cincinnati, GH 45250 
E-Mail, Carcercom@ AOL. com 


%® 606-491-5410 FAX 606-491-4340 


PORTABLE/MOBILE TECHNICIAN 


74 MOBILE RADIO TECHNOLOGY August 1999 


Motorola MSS in San Antonio, Texas, has immediate opening for 
a portable/mobile radio technician. 
extensive knowledge of Motorola portables and mobiles with 
emphasis on component-level repair. Candidate will also have 
extensive knowledge and experience working with service 
monitors, O’scopes, Power Meter, Freq. Counters and associated 
bench equipment. We offer competitive salary, Medical/Dental 
benefits and great working environment. Interested parties please 
fax resume to: (210) 226-5329, Attn: Greg. 


Candidates should have 


equipment for sale 


BUY SELL « TRADE * CLEAN WORKING EQUIPMENT 


Bases Repesters. Paging TX 

S-MSF SOOWC 74CXB 7106 450 Mbtz 100W Repeater From Cat 
20-MSF $000 C74CLB 7106 UHF 110W . From 

G-Mot MCA-100 UHF 25 Wart Repeater From, $1495 
‘S-Micor UHF Repesier 75 & 200 Watt . E a Cat 
20-GE 900 MHz-PAC-8/9 45W Repeaters & Digital rig Station . Cal 
10-MICOR B00 MHz Repeaters 125W vee. From 

50-Micor Gase/Repeaters 100-375 Walt Low or VHF -.. $735 
20-Mastr 0 BasevRepaalers 60-254) Walt All Bands From... $1495 
20-Mitrek Base 100 Wall AB Bands _, , : , Call 
25-Aerotron Planeer 1000 VHF Repeaters ACSB 265V 
‘Mecbiiea 2550 Mir. 

50-Ranger 100 Wan 22 Channol 

200-Mitrek 90-39 MHz 100 Walt 

300-Matrekk 39-50 MH 60 Wan . 

200 Mast 30-50 MHz 60-100 Walt, 

Mobikea 150-175 Miz 

1O-Mitrek 45-80 Wall 4 Ch, 

S0-Syndor X 110 Watt 32 Ch 

20-Mastr II 50-100 Watt 8 Ch 

20-Deka S 100 Was 

50-PAC-FIT 15 Walt Matsle Repeater 
200-Acrotron Pioneer 2000 ACSB 25W 

UE Mobiles 450-470 Mit 

20-Symtor X $000 T74KEJ 110 Watt 

10-Spectra TEAFWA7HASAK 110Wan X9000 

20-Syntor X T34VBJ 32 Ch 1 10W 

20-Syatem 9000 PAC-AT 4KEAIO0GA 

‘$0-Maatr tl 45-100 Walt Repeater Bukiers 

15-Mot PAC-RT Mobile Repeaters 

30-Mitrek T44JJA 50 Watt 

900 MHz Monies 

9GE TMX 63108825 2. eae 

WOGE PGOMTK + 900 rece errr e eee 

9-GE 19880150013 -600 .... 

20-MTX 8000 3, 85,87 - 

20-Syntor X 9000, 25 Wan _ 

5-Specira TASKGASSICGAK 182 SmartNet w VAS & Siren... . - 
50-Maxtrac BOOT 15-35 Walt B-1-0-7 From . , 
20-Specira 900 . , ’ Sale From $295 
20-EX 1 35 Viatt WAM || PA From 

Mix tema 

40-Certrecom | Control Eq, Consoles BIM, CEB, Panett. Cabneta . Call 
6-Centracom | Consoles & Lots of Parts . Call 
S00-MOT & GE Tone & OC Remotes Ail Types , -Call 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
CORNERS & BIDS: BOC-423-3858 FAX: 501-676-2475 


© For Expanded List, updated weekly, look al our 
Website: www.barnetlelec.cam 


Info: 501-676-5506 
VISA & MC Accepted, NO COD’s 
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Telecomlatina 
17-19: November 1999 
09 Miami Beach 
~ Convention Genter 
Miami-Beach, Florida U:S:A: 


Globalization. Innovation. 
Convergence. 


Telecom Latina'99 delivers the 
information: and technology that 
communications professionals in 
Lat America need to prosper. in this 
new marketplace. 


For more information call: 


900-288-8 G06 oF 4-303-741-2901 
‘Or visit our Website: 
www.telecomlatina.com 


A Passion For 


ey 


www.antenex.com 


technica! Date 22202" Fears & Mowat 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630)351-9009 


Antenex Inc., 2000-205 Bloomingdale Road * Glendale Heights, Illinois 60139 
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BUY & SELL: 
LTR-SOOMHz & S9OOMHBZ EF Johnson = Kenwood « Uniden 
MOTOROLA 


UHF « VHF * 800MHz » SOOMHz : 
* Mobiles * Portables * Repeaters « Amplifiers * Paging Transmitters 


ERLING 


SSOCIATES, INC. 
Rationwide Purchasing and Sules of Used 
Two-Way fladio Equipment 


1-800-786-2199 
203 N. Chestnut Street * McKinney, TX 75069 
Fax: 972-562-7957 
Mike Malone 
www.usedtwoway.com 
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equipment for sale 


FOR SALE: ED RADIOS 


800 MHz LTR Mobiles 
EFJ @ Kenwood @ Uniden 


800 MHz Motorola Mobiles 
Maxtrac @ Spectra 


UHF Conventional 
Kenwood @ Midland @ Motorola 


Cail for Current Selection! 
MOBILE RADIO ENGINEERING 
Ph: 612-544-3319 Fax: 612-544-2078 
E-mail: MRE @VISI.COM 


MOTOROLA @ GE @ EF JOHNSON etc. 
PORTABLES / PAGERS / MOBILES / BASES { REPEATERS 


Contact us when you are looking for econo- 
mical used equipment. We are a reliable 
source for all major brands of used 2 way gear 


eam (708) 681-0300 
si Buy @ Sell e Trade 


Vialt our web alte: WWW.MDMRADIO.COM 
or E-Mail us at mdmradio@earthlink.net 


MDM Radio Ltd. 


1629.N. 31st Ave. Melrose Park, Il. 60160 
Tel, (708) 681-0300 Fax (708) 681-9800 


DOES YOUR ADVERTISING 
WALK AND TALK ? 


IF 

NOT GIVE 

THE LABEL EXPERTS 
A CALL I! 


972-242-0439 FAX 972-242-0959 
1-800-875-7859 


INFONET 
2000 INC, 


Your #1 Source for Pagers, 
Cellulars, Computers & Parts 


~ Tel: (954)227-9779 


NE) ) Fax: (954)227-9757 
e-mail: infonet@gate.net 


Florida « USA 
100% Satisfaction 
Guaranteed 


BEST CUSTOMER SERVICE and PRICES ON 
2-WAY RADIOS 


MOTOROLA 2- WAY RADIOS * All products come with factory 
* GP68 wi Hi-cap battery & rapid warranty and genuine Motorola 
desktop charger Accessories. 
¢ GP88 w/ Hi-cap battery & standard * Payment Items; COD or 
desktop charger Terms-On Approved Credit 
*ProSeries w/ Standard accessories * Delivery within 8 business days 
*HT750, HT 1000, HT 1250 w/ Standard *We also carry ICOM products 
accessories 
* SP50 w/ Standard accessories AMI 
* Mobiles, Trunking 4 : : 
* Accessories: Remote speaker mic, {applied micrologic, Inc.) 
spare battery, carrying case, etc. Sales: 800-410-3669 
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BUYe*SELLe* TRADE 


MOT HT1000 Portable, UHF, 2 channel ................ $300 
MOT HT1000 Speaker Mit ......2...c.cccccccccccsecseneeee $50 


GE Mastr !! Mobile, 100w, silver handle 
with 1 pc. PA & EC element............. moras 


GE Mastr |! Mobile, 100w, brown handle 
low band (42-50) oo. reeees $400 
igh band iscsi S125 
HUGE SELECTION OF USED PARTS FROM 
GE & MOT BASES & MOBILES! 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 * VISAR—S110 
HT600-$48 * MOBILES—$25 « SABER—$55 
HT50—$50 * STX—$35 *» SPECTRA—$35 
PROGRAMMING INTERFACE—$95 


ROADRUNNER COMMUNICATIONS 
PO Box 654 « South River, NJ 08882 
Phone: 732-254-3232 
Fax: 732-257-4622 


1113 Central Avenue 
COMMUNICATION: Billings, MT 59102 
RCATIONS Phone: 406-252-9220 

Fax: 406-252-9617 
htto://members.aol.com/cwwolfe.com 


LOTS OF NEW TiVO WAY RADIOS ! 


Fishing } Deaters Only. 
for new For Immediate Delivery 
customers? .. At the Very Best Prices ! 
TODS EST Rc henge RL a EET een eer ee 
ICOM Wverfex uniden yAESU KENWOOD 
Try MRT Radios starting at $89! 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustler, Antenex, Cushcraft, ASP and more. 


\ Programming hardware kit: $89.00) Free items in 20+ 
y Icom repeater maker kit: $79.00 Radios Ordered ! 
Conventional and switching 
>, | power supplies: Astron & Samlex 


Classifieds! 


Connectors, audio accesories, batteries, solar 
modules, R.F, amplifiers, lightning pro- 
tectors, trunking panels, interconnecters ... 


| Coaxial cable: Belden & Heliax | 


R.F. test equipment: IFR, Bird, 
Optoelectronics, Ramsey 


| 10’ tower sections. Prices start | at $33.00 } 


Dealers Wanted !! 


1 ee LL 


SS nt hal 
ASK FOR YOUR 1999 CATALOG 1630 PAISANO DR. 
www.epcom.net (915) 533-5119 FAX 542-4701 
epcom@whc.net EL PASO, TX., 79901 U.S.A. 
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equipment for sale 


(540) 891-0569 We accept VISA and MasterCard 


hes MAE CHIE 
NING ELECTRONICS 
Console interface units 
Secure modems 
Secure spectratac receivers 
Digitac comparators 
Centracom Il CEB cards, cont. panels & complete 
GCC80 complete (MDC-1200 & MDC-600) 
MSF 5000 VHF Secure repeaters 
400W 150.8-162 & 162-174 rptrs.- paging & secure 
250W 450-470 repeaters. - clear & secure 


Fax: (540) 891-0538 


Massaponax Business Park 
3605 Laren Whitney Drive 
Fredericksburg, VA 22408 
Mailing Address: 

P.O, Box 7846 
Fredericksburg, VA 22404 


> Two-Way Radio Communications 
> New and Reconditioned Radios 
> Custom-Designed Radio Systems 
> Repair and Programming 

> Consulting 

Hi-power/Lo-band PL Mitreks 29.7-38.9MHz 
Saber |, UHE DES hi-power (rack & inliv. chrprs, etc.) 
Mid-band bases secure 


URL Address: hitp://www.mechemelectronics.com E-Mail: mechemfls.infi.net 
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MOTOROLA RADIOS 


RADIUS —- RADIUS - RADIUS 
NOBODY BEATS OUR PRICES-NOBODY BEATS OUR INVENTORY! 
SP50-P110-GP300-GP350-P1225-P200-SMS0-SM120-M130-M1225-GM300 


MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 
HT1000-MARATRACS-SPECTRA-STX-MTX8000-GP68-PP 1 00OX-MAXTRAC-MTX800 


SALES: 800-545-7748 + FAX: 703-830-8710 


VISIT US AT 
http://www.radioexpressinc.com 


Radio 
ZV eESS, Lic: 
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WHOLESALE 


PRS radio sales to dealers only 


* Mobiles 
+ Portables 

+ Conventional 
* Trunked 

» Accessories 


ERICSSON 


Authorized Distributor 


SAMLEX 
> —— Power Supplies 
WHELEN 
COMMUNICATION Automotive 
Safety & Warning 
www.sharpcom.com Signals 
COMMSHOP 
1-800-548-2484 FE Sa SS Ee |: 
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Communication Test Equipment 


IFR 1000A $2,750 Motorola R2600B/NT $7,900 

IFR 1000S $3,500 Motorola R2600B/HS $8,200 

IFR 1100S $3,950 Motorola R2600C/HS $9,900 

IFR 1500 $6,500 Motorola R2001D/HS $6,000 

IFR MicroCell 100 TOMA Motorola R2008C $4,500 

1$136 $9,900 Motorola R2001B/HS $4,000 

CT Systems 3100 $3,900 Triplett 5000E $2,700 

Sage 930 T1 Set $2,500 

EML will buy your used test equipment. TTC T-Berd 107A T1 Set $2,750 
We accept: 3 == HP 37701A T1 Set $2,900 


(888) 846-4614 © www.eml1.com 
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er tt ea PURC 5000 Bases 900 MHz, CESJLBI201A 
WE 8 ea MICOR PURC Bases, 900 Nits, C7SJZB11014 
BUY 10 @a MAXTRAC. 800 MHz. D3SMOASB1AN 
; c 9 @a GTX, BOO MHz. HI TUCD6CBIAN 
FOU a GTX. £00 bike. NIITUGOECATAN 
USED 10 ea MIKH20S, 800 MH H2SUKHSICSAN 
MUOVRAVS UAW € €2 SPECTRA BOD Mlr Cony GSSKMATSATAK 
GE AND 2 fa STANDARD, G00 Mr HxSB1T 
1 ca MICOR Comm, Apt. 450 Miz CBARCBS1ObAY 
TaSITPSSS OLN Gun MICOR Bases, 460 MMe, OB4ACBITO5AT 


FM 71 oa SYNTOR % S000, 400 TAH? T24KEJU044K 


7? ea SYNTOR. 460 MHz T44SRAI200 

31 ea MITREK, 460 MHz TM<.UA8000 

3 ASTRA tt 480 Mer MC? ToAALSE 

3 eo RAQWS M170 460 Mey Cz0Aiw 
2 ea WCK1OD 460 Manz eM2EPSA? 

13 ea GE MAS, 469 ttre >SU280 

9 ea RADIUS, 460 Miz, HHGNUSI20 

41 oe PAC AT. 460 Mc HI4TTY31 104 

6 eo MIS2000. 460 MHz, HOIRDOSPWIBN 

1 a MSA2000 Base. 155 Mey. C73KSB31068 


TWO-WAY 
RADIOS 


SCHAEFER 
RADIO CO. 
130 West 
Fayette St 
P.O. Box 395 
Denver, IA 
50622 


1S5 Me 04D 
4 ea SYNTOR X 155 MME T7; 
99 ex. SYNIOR 185 Adz, TEISRAIDODAK 
3 ea MITRE, 185 MH. TB3UAYOO 
PHONE 40 eg, PAC AT, 165 MHz, KIOFIYSI A 
bigeda 30 ua MARATRAC, 48 MHz, T8LXTATDAGAK 
(319) 99 oa MITREK, 48 Mie 181 JJaa000 
A. 10 ea AUCOR Bases. 37 MMe CTIATBIMCS 
984-6115 RB Aamerpertnersenstaeereates ree 
FAX 99 na MITREK 35 Mer TB1UIAa920DK 
" 10) ca Motorola SYSTEMS 99 Snens 
2 
(319) 1 oa Lot MC 400 MUX 
984-6220 WANTED: RADIUS Mobites, Portaties, fepeaters 
& UHF Syotors 


All CCIl 
Labels 


| WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


| CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


MAXON, TEKK, UNIDEN/7working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Ad, Cincinnatl, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


STATION IDENTIFIERS 


4 Morse code and Voice Identification 
4 Three monitors and three timers 

LU) Several Standard Models available 
Reseller and Quantity Discounts 


800-722-6664 


216-351-1755 
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DEALERS WANTED World’s First Talking 32 Channel Radio 


SUPER BUYS 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 


WETEC ELECTRONICS 
AUTHORIZED MOTOROLA TS-11 DISTRIBUTOR 


¢ Motorola 450 MHz LTR, NEW 
List $580 ea., Dealer cost $350 ea. 


Your Cost $300 ea. 
—Limited Time Offer— 


¢ GTX 800 MHz Mobile 


Call Now 1-888-GO-WETEC, ext. 11. MTX 8000's — B3’s portable .... $199 ea. 
Visit our website at: www.wetec.com 


Circle (109) on Fast Fact Card 


Will pay TOP DOLLAR 


for Motorola 800MHz Trunked 


Mobiles & Portables. 
Metro Communications LLC 


HC ANTENNAS & BATTERIES 
(Best Antenna & Battery Pricing in the 
Industry!!) 

NMD Mobile Antennas 


vu... 29.5-35MHz quarterwave 
wo, 84-40 MHz quarterwave 
., 40-50 MHz quarterwave ... 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


rev 1-5! : i 
15. Ferinon BASBOO0E HOT {oer tener!) 
Rockwell 


Ghz (par terminal} 
mS wineze? 


0-36 1°0 
100 UHF Apts 700, chip program 


50 
No by cop radios Bgrtz 
Motoraia Mitrak 30-39 PL (S¥5-90 Acc} 110w 
50 Motorola Starplex Term Gards MLNE283 Yeuninlerate tana 
Motorola Comparators, signal 10 NOiSt typ@ wo. eee 
Xanwood 601-S 16ch 42-59 aes 


(423) 546-0311 — Jim Hayes 


... 151-162MHz unity gain, chrome ...... 
136-174MHz 3dB gain, 5/8 whip 


.. 430-470MHz unity gain, chrome ................. $2.64 
wn 445-475MHz SAB gain, 5/8 over 1/2 wave .. $13.99 


809-900MHz 
HCQ800 ... 806-896MHz unity gain, chrome ....,.......... 
HC806 ..... 800-900MHz 308 gain. SMR/Cellular 
NMO. MOUNTS : 
jotorala Sy 9000 TVW wiace, .......... x 8a. 
Scientiic-Atlanla 46534 BEATS Transmitter (OS1'1Ci2 000 
ONew ListingO Call Charlies at 336-769-2885 
For more aquipment. visit our website at www.cmcent.com 


4/4" hole mount, 17° RGS8A/U coax, no conn . $5.99 
P...... Same as above, with soldered PL-259 é 
Trunk lip mount, 17° RGSBA/U coax, PL-259... $9.99 
sow Teunk lip mount, 17° RGSBA/U coax, heavy 

duty stainless steel, PL-259 aaviaanvin oie 

.. Magnet mount, 17 RGS8A/U coax, PL-259 ... $12.99 

. Trunk gutter bracket. 3/4" hole “L” bracket ....$1.49 

OLA BATTERIES & ELIMINATORS 
HC9628 ... GP300 Battery ..... a 
HC8148 ... P110 Battery 

HC9360 .,. GP350 Battery... 


HCBE8148 P110 Battery Eliminator 

HNN9628A GP300 Battery (original) 

HNN81484 P110 Battery (original) 

HNN9360A GP350 Battery (anginal) ........ 

NTN7144AR HT1000 Battery (onginal) 
Quantity discounts available! No minimum order! 

Same day shipping! 
Order entry & customer service 24 hours/7 days 
Call today for our FULL LINE CATALOGUE! 
Phone: 1-800-654-9550 * 973-389-9600 

Fax: 973-389-9696 * E-mail: holzberg@juno.com 
— Be sure to visit our website at www.holzberg.com — 


Circle (111) on Fast Fact Card 


THE FOLLOWING GRANGER TELECOM EQUIPMENT IS FOR SALE: 


Part Number 


All equipment was purchased in 1994 and is in good working order 


Mobile County Electronics Systems 
Phone (334)633-4030 @ Fax (334)639-3514 
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equipment for sale 


Audio Accessories for 2-Way Radios! 


(@)) K700- K500- 


K lel n “Public Safety”| “Top Seller” 
I, 
(800) 959-2899 


Fax: (760) 631-1163 


E-mail: info@kleinelectronics.com 
Web: www.kleinelectronics.com 


K400- K9725- Ki i 
“Best in Class” |“Easy to Use”| “Affordable” 


S- 


Dual Muff 
Headset w/Noise 
Cancelling Mic 


Tactical Headset 
Bike Patrols 
SWAT Teams 


Dual Muff Headset 
for Safety Helmets 


ZRG 
Lapel Kit 


Heavy Duty Remote 
Speaker Mic 


Call Now! 


BUYING ERICSSON-GE mt cloaca: | 


Circle (113) on Fast Fact Card 


N.H. COMMUNICATIONS co. 


MOT Maxar mobilos, VHF or UHF $100 
FLAT BATE REPAIR S-000 Mol Mon tae nore aie 
VHF MASTA I Stations MOT Maxar 40, 45w, VHF mobile, & accessories. .-$195 
MASTR Controllers ... MOT Maxar 80 4 freg.. UHF wiace. ... . $195 
RCN 1000 Remotes MOT Fisxar UHF base. PL, 2 Ireq, local & DC cemeto, dosk me . 5195 
MASTR Il control shelf cards” MOT Radio Tou! Set, Model A-1033 A. — susan $500 
IDA Control shell, new from MOT MaraTrac low band mobiles 100w 42-! 50mc ¥ wiace, 2, PL é $400 ea 
VHF MASTA It special recei MOT Syntor 110w VHF motile, 4 frag scan w/ accessorios 5178 
ODelta/Rangr station trom MOT MaxTtac 300 UHF € freq 40w:. $395 
$990 128ch head w/warranty MOT MaxTrac 300 UHF 16 freq scan, 40 w base Sialan wi = 
$G00 4ch control head ..... Power supply and desk miko . : ww. 8535 
S600 Delta/Rangr Accessories . MOT Mitrek tow band mobrlos 1onw 49: [50m ¥ wiac PL $200 va. 
PHOENIX-SX 16Ch VHF wiace MOT Mitrok S5Ow UHF mobitos wiace., PL . . $160 Aa. 
PHOENIX-SX UHF wiace MOT Mitrek (00w base, 30-f0mc, local/remote coerral mod. PL ... $900 
MLSHO40 VHF MLS wiace MOT Marek 100n base. 40-50mc. local/remote contol mod. PL .. $900 
MLS 35-42 & 42-80 wiacc M M MOT Mitrek 110w VHF base. PL, local’remote control mod, PL, $900 
MIS 150-174 wiace. RE OTELY ONITOR MOT outdeor cabinets, novor quidoors, 70" x 21.5" x 23.5" .. $400 ea 
MLS 440-470 wiacc. 3 RF POWER MOT Mitrek mobiles VHF '10w, wfacc. PL §200 ea 
KPC300 Ericsson VHF Port FROM $150 MOT Mitrek low band mebiles, J0-40mc, 60w, wiace. PL. $165 ea 
KPC300 Ericsson UHF Port (as S at the IWCE show) MOT Micor mobdes VHF 110w, PL. wiace $200 0a 
MPA VHF/UHF Portables een MOT Micor mobsles, *00w, VHF, PL, wiacc . $200 en 
MPA/MPD Std. rate chargers MOT Micor 100w mobiles, 42-40me, wiacc . $160 ea 
MP? B-unil mutti-charger - - ba Ba MOT Micor 8G0mc base station, tocat and comote control , . $255 
RANGR 35-50 less aoe sow Finally, a low cost, building MOT Pak Rat repeaters VHF $150 0a 
RANGR 30-42 less acc. 100W . MOT Mocom 70 UHF base. PL, desk mike -- $200 
Delta-S 450-470 less ace. 100V/ ___. MOT Motrac VHF repeaters, 110w, Mode! CT3MHYS1O1AT $500 ea 
Nella-S 150-174 less acc. 100¥ . block approach to remote MOT MTSO0 porlables, 42 to S0mc w/battorias & chargers, $135 ea 
Della-SX 150-174 less acc. 100W ...... : . MOT Mostar UHF base sialon widesk mic & power supply ........ $245 
Qalta-§ 42-50 loss acc. 110W sensing where you decide the MOT HTGO poties UNF or VHF wats & chargers $135 a 
Dalta-S 42-50 less ace, 60/w -........ MOT T138 remotes ..... — . $310 ea 
MASTR It 150-174 110W less acc. A = . MOT T1600 remotes DC $100 ea 
MPA/MPD Vehicular Chargers .. lev el of monitoring. For as MOT T1600 4 fren tone remotes... $200 ca 
NEW LONDON TECHNOLOGY . ae RARE FIND GE Mastr Il 190w UHF repaalor, continuous “duty, 
752 Alum Springs Road « Forest. VA 24551 little as $ 1 50, our digital RF single usor channel guard, direct FM oxciter, Mint . $2700 
<. iS GE Executive I! 60w, low band base station. wall mount, 
Tel; 804-525-0068 © Fax: 804-525-0078 POWER SENSOR ill 30-36 mc. channel guard, OC remote 5500 
www.newlondontech.com wi GE Mast: 11 110w VHF corinuous duty 1opoater ..... .. $2,500 
di la th al t GE Masir It 100w base station, 30-36mc ....... soos $1,650 en, 
bo an an: GE Mast: If 10Ow base stalion, 42-50me . $1,650 ea 
Isp y og me er GE Mastr | 11 0w base station, VHF $1,650 ¢a 
¥,-..-6 GE Mastic Pro VHF 100 walt base station -- $300 
and a digital readout of GE MPI Portables UHF of VHF wibatteries & chargers $136 ea 
GE Delta 100w, 42-SOme wince. . $200 ea 
4 . . 
GE Rangr motlas 35-50mc, 60w, pia. , $900 on 
what Ss happening at your site, GE Aangr notila t10w VHF wiaccessongs & S580 scan hoad ..... $500 
‘i : GE Rang: mobde 110w VHF wiaccessanes & 825 head . $600 
Motorola, Uniden, E.f. Johnson, Kenwood all from the convenience of GE Rangr mobilo 110w VHF 16 trea standard head wiaccoss —.. $400 
i GE Executive 1 VHF base station .... apres fron -- S175 
Two-Way Radios and Systems : 
GE Executive | 10Qw VHF mobiles $200 ea, 
your home office computer. GE Masir Il 100w UHF mobito ..... $450 
° ° = Any GE 600me Radio Programmer $250 
DELTA Other monitoring units GE PCS bod tuning porate $350 a 
COMMUNICATIONS i] 1 GE $550 Scan heads... . 2 $200 ca 
NEW GE Phoonix 8X UHF mobios wags. 0... » $260 en, 
aval ab e GE Phoenix UHF wlice. .. : oo» $185 
2 g GE Pnoenx VHF wiacc. . oe $200 
eee ee ed anis Tele: 847-891-2584 GE Custom MVP 35 wat, UHF mobies wie & spur” $255 aa 
: m iB GE Phoenix SX UHF 16 treq : a) 
Fax: 847-891-2587 Collwave motilo duplexer, GE No. 19C851268P3, 800mc ...... S175 
Ga rland » TX GE MLS VHF mobiles wate... $265 oa 
http://www. delta-twoway.comm www.glentech-rf.com Kenwood TKBIO 75w, UHF, 32 Iraq. scan mobile —_. .. $500 
Kenwood TKABOHK 35w, UHF. 32 Ireq. scan mabile 3400 
Kenwood TKB0SO UHF 16 freq. scan motile wo. $285 
Circle (114) on Fast Fact Card Midland UHF 8 liequency ‘nobile............. se $165 
Konwwad Model TK820 UHF mobile, 32 traq sean . $225 
Fluke Frequency Counter, Model 1920A, 511z-52UMH2z, wicase, 
*, *BOARDS +STRIPS _+ACCESSORIES ELEMENTS + REEDS: + [Sapa * a 
Bud Coaxial Resistor Modo! 8135 .......... . $145 
| Specials Sie nn si OM MY pick ul jor Blectionies Corp, cS WANTED TO BUY: QE Ericsson or Motorola Eauioment 
oc woroe LA Milrak Tabletop base model L-51 JJA 60 watt. low band 36-50 range ....... 3 N.H. COMMUNICATIONS CO. 
A MOTOMOGS Ratios mobiles sradel O44, HATIAS. 40 0-470 re Bor Bpxisas4 
IL ads mobiles model O44LARA73, 40 watt, 450-470 range, Wiaccessores 
bs GE RANGER mobiles 100 watt. UHF with standard accessones -....... 2 w Branch astels NH 03108-5342 
GE DELTA S Mabile—110w, high band. 150-170 range waecessories ...... m 
Pm =GE MLS mobilas high band, with mic & brackol eb rc 
al GE MPA Portable t6ch high band with antenna & besa = Clicle (115) on Fast Fact Card 
uw MOTOROLA Maxtrac B00 model DASMQASGB5BK, 800 MHz range 
(ym =6GE PHOENIX Mobile NSHH!W40TB—high band dual priority scan’grey case with accessories e 
Alm =GE PCS Ponable 470-490 range watery & antenna + CLASSIFIED 
GE MASTA-2 Bases, high-band or low, 36-42 range, interminent duty .. Be] 
GE CMX 8630 mobilos 500 MHz range wiaccesscries > ADVERTISING 
= Ericsson GE MOS mobiles comb, TLBOD, 800MHz range wia 
n Catalog Available...If you can’t find it, try us! Call {9 oO WORKS! 
CY ° 
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NEW & USED EQUIPMENT 


moTtorota Radiuy 
Lowest Prices! 


GP 300 VHF/UHF 
GP 88 VHF/UHF 
GP G68 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


New and Used 


(sore restrictinsis say apply) 


Special State & Loca! Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


P-68 GP88 
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SVYNNALNY © SWALSAS ASYNYNL « SLYVd 


SPECIAL PRICES and in STOCK! 
Keypad programmable GP-68 

UHF 430-470 MHz 

VHF 136-174 MHz 


Features: 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmable 
Repeater Offset 
1 or SW Power level 

All GP-68 radios include: 
3 hour rapid charger 
1200mAh battery 


E-mail: info@nsiradio.cor 
http://www.nsiradio.com 


(7 NSI Communications 


(253) 946-2426 
ee 


Tel: 
Fax: (253) 946-8311 


GP48. GP-300, GP-1B trademarks of Molorla bie 


We currently have a selection of pre-owned radias, 
as well as chargers and accessories. 
Call for more information and great prices! 


UHEF Qty, | MT2000 168Channel 4 
P110 2 Channel 16 | Visar 16 Channel 4 
P110 4 Channel 14 | VHE Qty, 
P110 6 Channel 21 | P1106 Channel 14 
SP50 2 Channel 1 | SP50 2 Channel 22 
SP50 6 Channel 5 | SP50 10 Channel 3 
P200 6 Channel 97 | P2006 Channel 24 
GP300 16 Channel 140 | GP300 2 Channel 4 


GP350 16 Channel 87 
P1225 16 Channel 15 
HT1000 16 Channel 6 
MT1000 100 Channel 2 


GP350 16 Channel 9 
P1225 16 Channel 2 
Visar 16 Channel 14 
All radios include a 30-day warranty. 


Open 7 Days 8am-8pm 
Call to place your order or 
to request 3 FREE catalog! 


1.800.272.71 Il RACING slectnantcs 


www.racingelectronics.com 


LABELS LABELS LABELS | 


Custom made labels to PROMOTE your company 
sLabels for pagers, cellular phones & two-way radios 
}®Tamper-proof warranty labels (destructible or void) 
*Thermal transfer printer systems (custom bar code labels) 
eScreen printed labels, signs & overlays 


ADVANCE LABEL & TAG 
800-466-5345 www.altag.com Fax: 972-2518 


MIRAGE II; 
Permanent mount "NGP” version of Mirage, 


MIRAGE: 
The ariginal NMG mount low profile antenna. 


ANTENNAS THAT WORK 


Larsen offers you much more than 
mere low profile antenna options: 
DESIGN INNOVATIONS 


EXPERT ENGINEERING 


» TECHNICAL PRECISION 
SHADOW: 
Transit style, radome enclosed antenna. 


MECHANICAL DURABILITY 


REAL WORLD TESTED PERFORMANCE 


Call today for a copy of 

THE LARSEN ANTENNA SOURCEBOOK"™'99 
featuring our complete line of low profile 
antennas. 1-800-ANTENNA in the US and 
1-800-663-6734 in Canada 


VISIT OUR WEB SITE: www.larsenantennas.com 


E-MAIL: larsen@larsenantennas.com 
GPS Duat Bano: 
Combines GP5 with UHF, SMR, Cellujar, Data 


or PCS frequencies. 
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WHY PAY MORE 


Air Comm Furnishes Quality—Price—Selection—Satisfaction 
UNIT PRICE 


NEW OLD STOCK (0L0.S.) BADAOS / ACCESSORIES: : 
MOT GP300 VHF SW OF 25KHZ cscnvossussvssmnnnevnsarennnnns § 325 
MOT GP300 VHF SW 2F 125KHZ .. Aeneas M T Fi LA MO [ ORO LA 
MOT P1225 VHF 16€ WHDISPLAY-AADIGVANT ONLY ........... 325/950 


MOF GM300 VHF 10WY 16F 12 SKHZ 4 ae =» 200 


MOT P110 VHF SW 2F 12.5KHZ we a 250 => tt 
MOT YEA: RADIO ANTENNA ONLY 125KHZ P110 VitF SW €, = MSF 


SP5O VHF SW 2F, P100 VHF 1W 2F, SPSG COMPACT UHF 1W 2F, MAKE 


GPSD0 UNF 4WV 2F, P110 UHF 20 2F os soueanvnvcen OFFER ‘6 ” = 
MOT HTBOQIMT100 MVA "BASIC occu coc ssnenenn 195 Matratrac 5000” 
MOT HT600MT100 MVA “ENMANCED" : 225 

NOTE: ADD 12W AMPL SPEAKER MIC .... smeecereerseseee PLUS SO (A2 H EAD) 
MOT MT 1000 DIMF FAONT COVER (NTN5540) ....... akc Sl 
MOY MT HELIFLEX VHF ANTENNA (NAD6502} epee $450 43 5-470 
MOT SP10 PL BOARD pe 450 MH 
MOT 6190, TH474 OC REMOTE WW) E380 QCil OTMF ENCODER w.-. 300 Z M Hz 
MOT C100. T1473 EXT'D LOCAL DESK SET .. ee 90 A7 HEAD 5 
MOT T5600 DESKTOP CONTROLLER, TOME REMOTE 4F oo. cccsccsosn 30D ( ) 5 
OB PROD DB432A sdb 6 EL YAGI UHF . sciaciewstipiiaitipuesmset te $450 1 1 0 watt 
DB PROD DB436C 10db 6 EL YAGI UHE oo oov ccna saves 45 
ANTENEX VHF 3db BASE ANTENNA (FG1523) ........... gos 
MOT SPSO UHF 4W 2F WIACCY eh 275° 


MOT SYNTOR UHF SOW PL DIME WIACCY ... Includes: 
MOT MITREK UHF 75/100W PL WW/ACCY ...... e 

MOT MiCOR UHF 2-12W PL BASE RADIOPA ONLY... Duplexer 
MOT MICOR UF 20W PL BASE RADINPA ONLY ..... 


“P110” °12VDC Revert (30') 


MOT MICOR 30° CABINET FOR ABOVE .o....cocccctonenneeenenunrne 5D 
MOT MICOR (OC PoweR suprLy 0g 438-470 MHz *DTMF Decoder (42") 


MOT MICOR 120VAC WI12VDC REVERT FS. eee . 300 
MOT DESKTRAC UHF 40W BASE |. ....... a 500 
MOT GM300 25W 16F LTR (S-JOHNSOM} ....... 

MOT SYNTOR-X 1OOW BF W/SYS-SQ0TMF 0.00 
MOT P1%0 VHF SW 2F - RADIOVANT ONLY ..... aoe 
MOT REPSO 2W 461. 1125MHZ ENCODER ...... rates - 150 
MOT SABER | UHF 60 12F WDTME 400 


4w, an 12.5k Hz 
$175* 


$2200 


$2000 


“HT1000” APCO Special thru 8-31-99 


800/200 MHZ TRUNKING: 
MOT MAXTAAG 15/85 Wo S5VBF i csisessisuscsiice nen siensectsnaninnn ene 


"é mine MHz Special: 3 for $5,000 


l 
I 
I 
l 
I 
I 
I 
I 
1 
I 
ia i eal ieee Mi 
MOT HTEOD VME DSW 28F OTM INT GARE eo 20008 a 110W, sone’ Full Duplex Base Station i 
RO Tore Sn (OS s0OW ACY (i ee or Repeater 1 
MOT SYNTOR-X 9000 RECOND CONTROL HEAD D (ACNE). seni 100 I 
1 
I 
Ss 
A 
Vv 
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os pamae 16E RECONDITIONED CH" MODEL 
MOT MTX CLASSIC ‘BOO "310" SOC" CALL $37 5* 
ASP SOOKEZ ROVE MULT-COUPLER TANISOUT (PR I12R) 30 
DB PROD 0BS26 UHF PASSIRCJECT DUPLEXER . vv cnn ene 960 
ee ee “HT600/P200” MOTOROLA |' 
MOT 1159 MATL INTERCON! a nite 
4w, 438-470 MHz && 55 
ee eee on TS11 S 
NOTE: DEOUCT SSO/CHANNEL FOR FEWER CHANNELS 
MOE MSF S000 GASE NETER PANEL wovckasi We NeTER emai 27 5W, 146-162 MHz The "SP10" Replacement 
MOT M SS DIME Bt A. OR (for all dealer resale) A 
ACTIVE FILTERS « LARGE STOCK (NLN7B34) oo. coc ccsncoon 20 2.5W, 146-162 MHz 
PORTAGLE RADIO ACESSORES 6F $250* The Low Cost D 
HT1000 ENHANCED CHARGER occ... 58, es Alternative! I 
MORE Be ee EE (2.5w/VHF $160) w i 
GPSOWPI10 1-41R ae L anys: 
einem a ‘ : 
ra AD ene 20. a 9 w, ee ep iwatt VHF/UHF I 
i Hn CT nssaesnnnionnnnnenecti: NO ermnninneneni 4 43 7 Z ‘s oy 
a see PL" included | 4 
PIO’ SPIO! PSO 3+HA ue 20. 25 
WHR fr pith inane caais SW, 146-174 MHz I 
i 16F VHF: $132 | | 
abso nec 75 200 $275* UHF: $1 46 i 
Pica! HT@D — ae see IDG renpierwrerrunysisns FD a | 
mor SPKR nec i (RecN): Se ee tat Pence “VISAR i 
ire : scucees ant an 4W, 450-520 MHz Introductory 
HT600' MT1000" P200 stot > 40 4W. 16F | 
SERS PRO Me MID ROR oA : Offer thru 1 
MOT CARRY CASE: w/accy 8-31-99 
ty Ft Wa Lo Sire UEP ae —o $400 j 
BER W360" SWIVEL «00 ,crsnennnssmnnesvavnsunenn 
- sa cu was a aida Aa ae *RADIO/ANT ONLY 
or iS ea CALL FOR OTHER RADIOS & ACCESSORIES! i 
ae edie ane ““l WE STOCK “PL”, “MINITOR Il” Basie AND gees ELEMENTS i 
1 Phone: (602) 275-4505 ¢ Fax: (602) 275-4555 
sine your EROREL 4614 East McDowell Road © Phoenix, AZ 85008 I 


AIR COMM website: www.air-comm.com © email: sacohen@primenet.com I 


_DOWAYRADIOSMLES © AWE THIS AD -------- 
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3- NEW ible M I 
wets Radio Programming Cables 


HT50 and the Radius P100 Models. . 
HT600, MT800, MT1000, P200, P500, MTX800, 7X810, TX820, MTX900, (connection on top of radio) - 
MARATRAC, {MAXTRAC - 50, 100, 300, 820, 840, M860), M7225, . 
(RADIUS - M100, M206, M208, M214, M216, M400, GM300), SM10, "SM50. 
STX, STX Gemini, STX 821 trunked portables. ... nscstsibbee 
SABER and System SABER, ......0:.00.0000000 
SPECTRA Low and Medium Power Units. 
.. SPECTRA 100 Watt and High Power Units. . 
SYNTOR 9000 and 9000E Radio Line. . 
Radius P 50 Plus. .... 
R100 Repeater, 


.» Cloning Cable for the Motorola” HT600/MT1000. 

.. GP300, GP350, and P7110 Models. ies 
.-- MSF5000 Digital Unit with 3 Digit Display in Control ler Tray. 
... HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 {connec 
Sipe WISER ONGR ea con conc o seterarete cen scthbah ph neeise nape tiases 
.... Cloning Cable for the Motorola" JED! Series. 

.. ASTRO SABER and SABER Si 


.... HT750, HT1250. 


- Compare These Important Points, Before You Buy! 
Polaris Industries + Same Day Shipping, When Ordered before 1pm EST. 
be Niiie te e:yeeiyeee * We Accept: American Express, Discover, MasterCard and Visa. 
872.0 + Professional Users Guide with Detailed Photos Included with All Radio Products. 
- Compare Polaris’ Features and Quality, Dont Accept imitations! 
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www.polarisradio.com 


Check out our Web specials! 
www.radiocomm.com 


*Wholesale prices to Dealers Only. 

*Self-servicing users welcome. 

*We carry a wide selection of both radios and 
accessories for your convenience. 

*We have a Flat Rate Repair service. 

*We sell and install MX-COM boards. 


ais 800-726-9015 * 612-808-0069 
VALUE-ADDED Distributor of fax: 612-808-0087 


Communications Products. email: sales@radiocomm.com 
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Your Full Service, 
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PA-I Programming Adaptor...$139.95 
* Compatible with "RIB™ unit 
* Rugged steel case. 
* Power LED. 
PA-II Programming Adaptor...$159.95 
* Contains rechargeable NI-CAD Batteries: 
Perfect for field use and Portable, 
Laptop & Notebook Computers. 
* Status LEDs: Power On and Charge, 
* Power Switch, 
* Power / Charger Included. 
* Runs for 8 continucus hours, 
from a full charge. 


PA-III Pocket Programmer...$189.95 
* Micro-Size Design for Convenient 
Portability and Field Use, 
* Uses Surface Mount Technology Si. : 
* Rechargeable — Works haps. senate 
on one charge. . ag’ 


fee I e—~ 


Polaris tndustries 
470 Armour Dr. NECA Atlanta GA 3032 
FAX 404.872.1038 


‘inwest your advertising : 
dollars where your 
prospects invest 
their time. 


MRT CLASSIFIEDS 


FOR SALE H-P-8920-A 
RADIO SERVICE MONITORS 
QUANTITY (29) FOR SALE 
WITH OPTIONS 
(5) H-P-8920-A OPTIONS 2/3/4/5/10/13 .... $8500 


(13) H-P-8920-A OPTIONS 2/3/4/5 
(11) H-P-8920-A OPTIONS 1/2/3/4/5/10.......$8900 


500KHZ to 1GHZ Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 » FAX: +1 925-229-2035 
hitp://www.best.com/~rfimage 
E-MAIL: rfimage@best.com 


Come see us at IWCE Booth #1027 
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equipment for sale 


Universal Rapid Charger + Conditioner 


—&Battery Packs 
> MH-C888 


Universal Drop-in Rapid 
harger + Conditioner 


m Support NiCD & NiMH 4.8 - 12 

m Universal Drop-in design for 
hundreds of radios. 

mw PowerShare features allow hassle- 
free charger banking, up to 12 
units. 

w | & 3cycle conditioning mode. 

mw FLEX pulse charge. 

m Built-in switching power supply. 


> Battery Packs 


Hundreds of NiMH and NiCD 
rechargeable battery packs available 
for Motorola, Kenwood, Icom, Vertex, 
Standard two-way radios. 


Tel: 1-800-376-9992 or 714-985-9132 Fax: 714-985-9221 M A H. A 


2841-B Satum St. Brea, CA 92821 “Your Supplier, Your Partner, 


http://www.maha-comm.com/ Your Friend!® 
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*See our NEW Motorola Dealer Referral Program 
*Introducing the Motorola TS11 “Motorola Radios for Resellers” 


Visit our web site NOW or you'll not Know what you're missing! 


From your RADIUS LEADER, 
NN PROCOMM 


805-494-5078 
8:00 - 6:00 pm Pacific Time 


VISIT OUR WEB SITE: http://www.procommusa.com 
e-mail: procommusa@aol.com 


Where quality is #1, but where we want to be dead last when you call for pricing! 


Ordering: 800-497-2394 
24-Hour Fax Line: 805-494-3115 
805-497-3430 
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FOR SALE: 
Zetron 7032 Radio Dispatch Switch 
Loaded 4 shelf system 


Call 402-280-6467 for details 


SABERS 


* MOT Saber 1£, H44SAG7139CN, UHF, 5 Watts, 
24 Freg.,excellent cond’n, w/batt, antenna $285 ea. 


* MOT HSN4024, Speaker for MCS2000, 8 Ohm, good for 
general use, NEW $30 ea 


* MOT MX300S, UHF. 5 Watts, 20 Freq, with battery, 
Pro 25 available $30 


Personalized Service. 
Best Prices Guaranteed! 


Call 901-755-1514 Motorola 
Railcom Box 38881 Radius 
Germantown, TN 38183 


(nvulcast 
LUTIONS 


716.223.4927 TEL 
716.223.3255 FAX 


{ www.simulcastsolutions.com | 


—_—_—a— 


@) 
CRY 

S/N Votergeses 
%& 
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LOOKING FOR AN 
EFFECTIVE 
MARKETING TOOL? 


[eres the advantages 
of REPRINTS! 
@ Maximize your exposure 
in the marketplace. 
Use as a tool for 
sales staff. 
@ Distribute at trade shows 
and meetings. 


For a quote call: 
Jenny Eisele 
Intertec Publishing 
Ph:913-967-1966 
Fx:913-967-1898 


meee classificd 


equipment for sale 


OUTDOOR PRODUCTS 


20D-78DD 
(78"H x 48"W x 48"D) 


OD-30DX 
(30"H_ x 25"W x 25"D) 


ve NEMA RATED 


ve MADE OUT OF 
OUR OWN 
ALUMIFLEX 


ve Powdered textured finish available 
ve Adjustable rails (front to rear) 
4 sets of rails—19" ELA racking standard 
ve Four doors 
ve Available in: two heights... 
50 inches and 78 inches 


D.D.B. UNLIMITED INC. 
THE CABINET PEOPLE 


800-753-8459 


www.ddbunlimited.com 


ve Available in: four heights... 
30 inches, 50 inches, 62 inches & 78 inches 
and three depths... 
25 inches, 34 inches and 42 inches 

ve ALUMISHIELD—Top cover protects cabinet 
from the sun’s heat and falling ice 

ve Rails—Fully adjustable and alodine coated 

ve Doors—Front and rear doors secured with 
stainless stee! pudlocking handles 

ve Vents—Front and rear, top and bottom with 
filtered panels (included) 
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We are Here for You. 


MRT Classified 
Sales & Reprints 


» Dawn Rhoden 


; 3 ' Sales 
Lat, } ca x 7 
NS (, 800-947-9976 
Jenny Eisele 

Reprints 
(913)967-1966 


services 


RF @ CELLutions 


1100 E. 64" 
Denver, CO 80229 
Phone: 303-227-3210 
Fax: 303-227-3220 


Complete site Engineering and 
Design, Consulting, site Optimization, 
Expansion, site Management, site 
Maintenance, site Acquisitions and 
Technical assistance. 


We can provide all your RF Communi- 
cations needs, from Engineering to 
site construction. 


Ask RF @ CELLutions about the multi- 
carrier power cell, (MPC) Re-Radiator, 
best way to extend your 
communications sites, 


Contact RF @ CELLutions 
We can answer all your questions. 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons written exclusively for Mobile 
Communications Servicing. $375.00 


Call, e-mail or write Mobile Training Institute 
for free information: 


a 1 2111 Lakeridge Drive 
Mir A Grapevine, TX 760514614 


817-488-2796 or mtimti@aol.com 


GO NATIONAL 
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COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 With Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) - 800-237-6519 

FAX 504-361-5526 


CALL US FIRST 
at AIR COMM 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/filters, TCXOS 
Call us last to sell any of the above. 


comm WE PAY CASH 


4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


rentals 


enrich jen years of great 
service to you! 


Call for a quote. 
We'll make your next 
project affordable. 


phir Solera 
Cae 


www.mosscom.com 
800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 
* Intrinsically Safe 
¢ Full Line of Radio Accessories 


*Mobiles & Repeaters 
* 24-Hour Service 
¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


Bring out the COLOR 


in your ad! 


| Pagers ° Price « Delivery 


Complete line of 
Motorola paging 
products & accessories 


Most Minitor 3 models 
in stock for immediate 
| delivery 


VHF & VHF stored voice 
Dealer programmable 
Competitive prices 
Responsive, experienced 


staff 


Oh )) 
| (A\) MOTOROLA SeenON 
| ~ Authorized Paging Distributor 


Your Pramiar Matorola Paging Distributor Committed to Quality 
Service at Competitive Prices 


 Moloua and all nontonad products ae 
icra ines be ommunications 
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Pa: ts_* Equipment - 
fr | ute rime Warranty Wale 
¢ ICHECK OUT OUR 


Complete Line of LCDs, Trim Caps 
Vibe Motors & Parts 


2/| iad PAGER cestesrese: sso 
/] @ CRYSTAL 
“7 PRICE 


a, Be 7 
‘soe’ 
tite 

YO z @ : 
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Tw CRYSTALS > 


& 
www.pageco.com 
info@pageco.com 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on MicropROcESSOR-BASED 
MosiLes, Portas_es and Controt Heaps. 
SURFACE MOUNT REPAIR. Most repains $70 PLus PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. « Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30168 770-948-9566 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 


Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
es Suite 110/111 
a rsa Atlanta, GA 30340 
7 Phone: 770-451-3264 
Fax: 770-458-8785 


www.nselectronics.com 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 

4300 Lincoln Ave., Unit 0 2 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 
* Visit our Website: http://www.tritonelec.com * 


OO | 

3500 oem Let us put : 
YOUR AD HERE | 

to buy | 

to self | 

To get RESULTS | 

| 
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repair services 


MOTOROLA 49 mis Pas 
PORTABLE & MOBILE REPAIR 


* Quick Tum Around ¢ Free Return Shipping 
* Factory Trained & FCC Licensed Techs 


=—~) 800°567*5636 
Arcom www.laker.neVarcom 


11110 W Oakland Park Bivd, Suite 275, Sunnse, FL 33351 


tower space 


CHECK THE FACTS THEN 
CALL THE BEST! 
| CHICAGO TOWER LEASING CORP. 
Environmentally controtied 
Y equipment enclosures, back-up power, 
RF engineered sites. Secure. 


Premiere sites in Metro Chicago Area-choice of 
Federal State, Govt. & all Class A Systems 


STAN STANN 
105 MURPHY LAKE ROAD 


PARK RIOGE, IL 60068 (847) 823-7713 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


tower 
equipment 


Pagelek 


The Monitoring and Control Experts 


Monitoring commercial, industrial, and 
government sites worldwide since 1987. 


¢ Monitor and control 
remote equipment via 
modem or phone. 

¢ Receive notifications 
via modem or pager. 
« Fully satisfy regula- 
tory requirements. 


System leasing plans are now available! 
Contact us now for further details. 

888.572.7907 
919.518.1828 
Fascimile: 919.846.5586 
email: sales @pagetek.net 
http://www.pagetek.net 


Toll-free: 
Telephone: 
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Minitor I] Pager 
Repair Just $29.50 
Price includes all 
Parts and Labor 

5 Day turn time 
90 Day Warranty 


Water/Physical damage and 
housing parts not included 


(Ryne and Wireless) 800-822-2 180 
Service Center) Pay:561-683-0059 
1300 N FL Mango Rd #26 


Dealer price 
West Palm Beach, FL 33409 "Pn 


Want more information 
on advertised products? 


<> Use the Reader Service Card) 


| DANGER! 


If you aren’t advertising in 
MRT CLASSIFIEDS, 
you’re swimming in 
dangerous waters! 


| Call 1-800-347-9375 today 
to place your ad. 


computer software 


The worst mistakes are the ones you can't see. 


Globo! Trunking Monagement 


& Billing Solutions for... 


SmartNet ¢ SmarWorks ¢ SmartZone 


For more information, 
» call (703) 561-6673 or 


LTR # MPT 1327 


Genesi 


www.GenesisWorld.com aheere Groat ecfents begth. ta 
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Your customers demand speed cad precision 
and you should too. CRI’s Service 
Management System is designed 
specifically to track oll aspects citical to the 
successtul management of your hwo-woy 
repoir facility. Fast. Easy. Flexible. 

Call CRI today, 


205/987.1523 
emoil: 


info@crinc.com 
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computer software 


en ener niin "WIRELESS SOFTWARE ** 
| mieropath corporation 


H] | sohware and terrain gata for communications enginsenng appicabons os 4 oe gina weer Ba ie zing 


communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communicalions Site Design 

- Site Management Database 
- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www. polaris.net/~douglas 


_ The Solutior for Business Information 
| ==s* Computer Based Record Keeping ] 


&r Datats oo 


# inventories Expenses « Billing # Sales | 


Radio Propagation Software 


| - Record keeping customized for your business — 
~ www and custam interfaces — 


| CALL FOR A FREE CONSULTATION | 
Phone: (913)707-4945 E-mail: jknupp@mid-wast.net 


* Predicted Area Coverage Maps 

* Microwave Link Analysis & Profiles 
* USGS GeoReferenced 

Topo Maps on CD-ROM 


www.micropath.com 


303.526-5454 Sales 

303.233-4242 Support 

303.233-4026 Fax 
e-mail: sales@micropath.com 


SELL IT FAST! 


IN MRT CLASSIFIEDS 


To Your RF Coverage 

and Site Management 
Problems... 

On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See details and download demo from our web site! 
SorrWRIGHT, LLC 

1010 So, Jouer St, Sure 204 

Aurora, CO 80012-3150 USA 

TEL. (303) 344-5486 « Fax: (303) 344-2811 
www.softwright.com 

e-mail: sales@softwright.com 


|‘ SINTERTEC 


PUBLISHING 


A PRIMEDIA COMPANY 
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MEAsuRE SIGNAL Coverace! 


Wireless 


e Automate field measurements and drive- 


* Seamless USGS topographic maps 
Sy 
ley stem * Integrates with GIS a 
Pp dnning * . e Create signal contours from measured data. 
Software ~Malee terrain oats ¢ Compatible with HP, IFR, Z Technology 


¢ Point to Point profile analysis and other instruments. 


e Use your NMEA or TSIP GPS receiver. 


e Automatically records signal te 
STI-9400 Software 


* Most Likely Server analysis 
© Carrier to Interferer evaluation 


Avoid surprises in your wireless 
system. RFCAD’s field tested 

Biby-C algorithm and easily 
learned features make 

“what if? scenarios simple, 

efficient and accurate. 

RFCAD provides high 
quality signal strength displays on 
digitized USGS topo maps, or 
popular GIS software displays. 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 


Survey Technologies, Inc. 
“Geographic Signal Coverage At Your Fingertips” 
www.surveytech.com 
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Page Fast Fact Advertiser Page Fast Fact Advertiser 
Company Number Number Hotline Company Number Number Hotline 
Advanced Receiver Research.......26  24........ 860-485-0310  Maxrad, INC. 2... eee 40 41... 800-323-9122 
AEA, division of Tempo Research.55 48........ 760-598-8900 Mechem Electronics .0......0..ccee 77) = = 105... 540-891-0569 
ALCON iss osicbinsonecaeeesemsnesenssreonnecies 81 117......602-275-4505 Microwave Power Devices, Inc.....33 27 ........ 516-231-1400 
AMI-Applied Micrologic Inc. .....,......76  103...... 817-568-8550 Mobile County Electronics .............. TE WA aes 334-633-4030 
Anritsu Company ou... scene TTS (Zetia 800-ANRITSU Modular Communication Sys... 17 8....-... 818-764-1333 
AMTONEX woe csescccssessencscseenesesteetarsceeess 75 102......800-323-3757 Motorola Test Equipment................ TA “TWD sees 800-422-4210 
ASHON COMP wancsaiinaanarKc 19 10 sus 949-458-7277 Multiplier Industries Corp. ......00...... 51 dean 914-241-9510 
Barnett Electronics Inc. .......0..75 101... 800-423-3858  Narda/L3 Communications ............... ZF AG supe 516-231-1700 
Berkeley Varitronics 51 anes 732-548-3737 Narda/L3 Communications ........... IBG:  Bissecssies §16-231-1700 
Biby Engineering Services............. 56 eeseoess 800-441-0034 | New Hampshire Communications ..79 115...... 603-668-3004 
Cadex Electronics, Inc. ......c.cees 22 21 sans 800-565-5228 «= NOrcomM COMP ...eseseereeeieeeeee 1B Ques 800-874-8663 
David Clark Co., ING. coccescesesseseseese 44 440, 508-751-5800 Omnicron Electronics... 428 BT ieee 860-928-0377 
Communications Data Services ...87 131... 800-441-0034 Orbacom Systems, INc. .......0...05 49-32... 609-829-4455 
Communications Specialists ............ BES ccensrerse 800-854-0547 Otto Communications.................+ 50s 38).cr. 847-428-7171 
Computer Resources Inc. .........00.. BE 1B vic. 2O5=987-1523, — PAGO CO seprnnsaeciessosspesceetnsovannsisnerosvavens 85 = 126...... 954-496-9501 
Control Signal Corp. .cscccsecseveeseeees 61 36........ 800-521-2203  Pagetek, INC. we cseseecneeeners 86 129...... 919-518-1828 
CPI Communications Inc. ............... 60 54s. 800-869-9128 Paging & Wireless Service Center....46 30........ 561-683-0022 
Crystronics, InGseisecccsasnwsawieis 85 126......954-496-9501 Penta Corporation ....ceeeeseee BO: “TWisaesg 504-733-1700 
Daniels Electronics... 36-28 ........ 250-382-8268 = Polaris Industries ..........ceesseseeeseese 82 118...... 404-872-0722 
Dapa Communications, Inc. ............. 5 15 :scai. 716:373-7228 «-- PIOCOMM sc csiamenmnninacntns 83 123...... 805-497-2397 
Davicom Technologies .............0 30 Hen 877-327-4832 | Racal Communications, Inc. .......... OF 28h crs 800-258-4420 
DDB Unlimited sessscscvsesccsssssssscnassvascexs 84 = 133...... 800-753-8459 Radio Express, INC... 77 -:106...... 703-631-1365 
Diversified Electronics ....-...csccee (oh eK cr 800-646-7278 RCC Consultant... .ecesrecreceses 73 -100...... 732-404-2400 
Doppler Systems, Inc.. web 15@usics 602-488-9755 RCW Distributing 126 aie 612-808-0069 
Duracomm Corp. ....ccccccecsessecseseeeene 56 49........ 800-467-6741 RF Imaging & Communications... a 2d 925-229-2034 
Duracomm Corp, o....ecesceceeesseereeeeseees TE CO xvsisess 800-467-6741 = RF Industries... eect TO SSbescscvee 800-233-1782 
Durham Communications, Ine........60 53 ........ 602-981-8875 RFS Cablewave Systems............... 47) Bo. 800-437-3045 
AG Bh conn vescxencvernnccaucroxeuaeatenevareats TU Given 520-204-2597 PRIMO RIGS cc cncavsecuonancreramamranee 39 «40... 800-USA-1USA 
EDX Engineering, Inc. .... wie Oc, 541-345-0019  Setcom Corp. .............. 52 vesesise 800-966-1034 
EP. UGHMBO ssvscierrcecomnmmrsaraienysarannes | an: nee 800-328-3911 Sharp Communication 107...... 800-548-2484 
EML, IG Th WB acc 615-771-2560 Shure Brothers, Inc... 3: lB ere 800-25-SHURE 
EPROM sn ccesrassscnrsresrrecansomteraresvess 76 104...., 915-533-5119 Simulcast Solutions ........ceceeeees 83 124...... 716-223-4927 
The Genesis Group..............0.002.-.. 86 “T2 fez 903-561-6673 SoftWright ... 1SOwax 303-344-5486 
TIGIILCIGH) ssncceuaconmtsarsnoenanieadacenmeanassey 73 ees: 847-891-2584 OU caer cccien tits ag a sateepeincio BP cre 760-752-1011 
QTE COparations sxsssviiccessevsessesvess 23 9 22...... 888-GTE-9134 Southwest Windpower... f2 Gann 520-779-9463 
Harris, RF Communications div.....31 14.0... 716-242-3667 Survey Technologies, Ine. .............. BS Boho us 503-848-8500 
Henry Radio wo... ceseereereeeeee 38: (89s 800-877-7979 Survey Technologies Inc. ............... B87 132... 503-848-8500 
Holzberg Communications, Inc......78 111...... 973-389-9600 _=Telepath te 46 ........ 510-656-5600 
Hutton Communications ..........s Cc eee 877-648-8866 «= Thunder Eagle weenie 65 55... 888-877-8022 
ICOM America o....cce. cece ecees Sf SS 425-454-8155 — Transcrypt International Ltd. ..,......... 9 Tf me 800-276-8878 
IFR Systems, Inc. RF Division....... 25 =23........ 800-835-2352 Trident Micro Systems ..........cee 2B OB sxszsse 800-798-7881 
International Cellular Telephone ....82  119...... 305-640-2424 TX RX Systems Inc. oo... cece 8 Seca 716-549-4700 
IAP iiss ccsncnacecsashipnannesiasi onatearsicannpenasoians 450 29... 703-528-5115 Vega, A Mark IV Company............. 10-18... 626-442-0782 
Kendoo Batteries «0.0.00... eee 78 110.,... 305-592-9688 VERTEX/YAESU USA uo. cece IEG Uscxscen 562-404-2700 
Kenwood Communications ............. 13. 6.......... 800-950-5005  Vocom Products Co. LLC ............... §4 0 47. 847-593-1213 
Klein Electronics .......ccsseseescecnsere cA Waa be be Yeon 760-631-2811 WEE TES i. sccapsnzrnegouacenpacrsipemenssovens 78 = 109..... 901-286-6275 
Larsen Electronics .........cccceeeee 80 116... 800-426-1656 ZOO: INCisiccnnamnani NE 41 42........ 425-820-6363 
Leavitt Communications, Inc. .......,. BS) 25a. 800-870-3686 «=—«- ZetrON INC. wee cc sceeeeseseeseneree BS AR ici 425-820-6363 
Maha Communications ..........000 83 122... 714-985-9132 
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You know how to handle communication 
systems. 


You know how to handle emergencies. 
But how do you handle RF radiation? 
With antennas multiplying everywhere, 


RF radiation is now a major concern for 
all of us. 


eeu a 


435 MORELAND ROAD, HAUPPAUGE. NY 11788 

USA TEL: (1) 516 231-1700 « INTL TEL (1) 516 231-1390 
FAX: (1) 516 231-1711 © E-MAIL: nardaeasl@dL-3C0M.com 
www.nardamicrowave com 


, 
| 


Courtesy Sitesafe, Arlington, VA 


Not sure how to handle it? 


Crea 

a 

the world's leading manufacturer ie 
of RF safety equipment. 


We'll show you how to conform to 
FCC regulations and stay safe in 
your new environment. 


Narda holds 95% of the world's patents 
relating to the detection of RF radiation 


narda 


microwave-east 


an ( Kk) communications company 
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TS-64 $54.95 
Sub-miniature Programmable CTCSS Encoder-Decoder. 
Includes 64 lones from 33.0 to 254.1 Hz 
78” x 1.70" x .25 


TS-64DS $57.9 
DIP Switch Programmable CTCSS Encoder-Decoder. 
Includes 64 tones trom 33.0 lo 254.1 Hz 
1.25" x 2.0" x 30° 


$S-64 $28.95 

Microminiature DIP Switch Programmable CTCSS Encoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 

-66° x 1.08" x .21” 


ANI-1/$39.95 ANI-2/$259.95 
Automatic Number ldentification System 
ANI-1 Encoder - 1.13" x .66" x .22" 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4” 


$69.95 
Automatic Morse Station Identifier. Meets all FCC 

ID Requirements, Fully field programmable 
with included keypad, 1.85" x 1.127 x .35° 


TP-3200 $279.9! 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/OCS codes. In Desktop or Rack Mount versions, 


PE-1000 $224.95 
Desktop Paging Encoder, Two-Tone Sequential, 
other formats available. 7.5° x 7.8" x 2.7 


$0-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides switched outputs from Two-Tone paging calls. 
1.25° x2.0° x .4 


PE-2P $54.9 
Two-Tone Sequential Encoder. Sub-assembly mounts 
inside radio or other enclosure. Multiple call capability 
1.25° 22.0" x4" 
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$129.90 FILTERS 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display. Cail us for the lowest cost, 12.5kHz channel spacing, 
Greal for the Benchtop. 5.25" x 3.3" x 1,7' exact replacement, crystal and ceramic IF fillers for 
Part 90 Retarming. 


Digital Coded Squeich Encoder-Decoder. Programmable 
to all 106 DCS codes. 1.36° x 1.18" x 25 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products “INFO FAX” with 24 hour information 


See out complete Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


catalog and product 
descriptions on our Eo 
web site at q COMMUNICATIONS SPECIALISTS, INC. 
q 426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
(714) 998-3021 » FAX (714) 974-3420 
Circle (3) on Fast Fact Card q ENTIRE U.S.A. (800) 854-0547 FAX (800) 850-0547 S ei 
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